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'Cut dono lepidus novum It helium 
Arido modo pumice expolitum f ** 

(Catullus.) 



This Volume, then, is Dedicated to One who for Years 
has been a stimulus and a source of inspiration, 



PREFACE. 



It is with exceeding diffidence that T have had the temerity to 
venture into the field of authorship. The subject of obstetrics has 
been very fully covered by such writers as Webster, Williams, Hirst, 
Edgar and others, who have written the results of their original 
researches. My apology is that because their work is largely original, 
it is of necessity prolix, and any single book contains much matter 
that unfits it for student use. 

I have endeavored to eliminate all possible extraneous matter 
and condense into a small volume the essential facts of obstetrics; 
at the same time I have not entirely resisted the temptation to give 
'my personal opinions and experience. I have not credited these out- 
side sources in detail, believing that all that has been published is 
now the common property of the craft. 

The manuscript was just ready for the printer when the dis- 
aster of April 18, 1906, occurred. By an accident it was saved, while 
all the notes and data from which it was compiled were burned with 
my office. The subsequent changes and six months spent in Europe 
have delayed its publication and have given me the opportunity to 
revise the work in a manner that only personal observation in the 
large centers could afford. 



E. Cadwalladeb. 



1425 Haight Street, 
San Francisco, Cal. 
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INTRODUCTION. 

The first chair of midwifery was established at Edinburgh, in 
1726, but the art is as old as the human race, and portions of it 
were as well understood three thousand years ago as they are to-day. 
Yet it has many unsolved mysteries, if, indeed, it does not cover the 
mystery of mysteries — ^the origin of a human being. The belief that 
any practitioner is a competent obstetrician is absolutely wrong. It 
is preeminently a specialist's work, to which but few men are really fit- 
ted. It is closely allied to surgery, requiring at times the acme of sur- 
gical technique, coolness in emergencies, and prompt decision. The 
modem advance of the art has been along surgical lines. It also 
often requires rare diagnostic ability, profound therapy, laboratory 
detail, and a knowledge of medicine, pediatrics, mental diseases, 
and jurisprudence, together with a fund of sympathy and firmness, 
to do the very best for a woman in her hour of travail. He must have 
"clean hands and a pure heart" who would practice this art. 

It is, above all, practical. The young graduate will not be 
called upon to perform great surgery, but he surely will be forced 
to do some obstetrics, and his first case may bring him face to face 
with a crisis in which life and death are involved. ♦ 

The study of obstetrics resting upon a knowledge of anatomy 
and physiology, and never being taught until these are finished, it 
would seem superfluous to more than touch upon a few particular 
points in these subjects. 



(1) 



CHAPTER I. 

ANATOMY. 

THE FEMALE PELVIS, 

EvETiT organ of the female is modified, eexuaOy, the breasts and 
pelvie being the most important 

The female pelvis differs from the male in being relatively 
larger and lighter, the inlet and outlet of actual larger size^ while the 
basin and tuber-ischii flare more^ the iliopeetineal line being thereby 
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Fif*. L— Normal Fenmle Pehiii, (Geam>In ano Jabman.) 

rendered more proniineot. The inlet or &nperior strait is heart- 
shapedj tlie Biibpubie angle rounded into a Eoman, not a Sarneenic, 
arch, the abtnrator foramen is circular, the rami face ontward, and 
the true pelvis is more shallow than in the male. 

Points to note arc tlie promontory of the Baemm, pectineal 
eminenceSj and the line running therefrom downward and backward 
from the inbnlging of the acetabulum, dividing the side of the pelvia 
into anterior and posterior inclined planes. 

Articulations. — ^There are seven joints in the pelvis, of which 
five are amphiarthrodial which soften toward term and allow of con- 
siderable motion. A synovial membrane has even been discerned at 
times* Occasionally with a finger on the symphysis while the woman 
walks a rocking motion can be felt. This softening allows changes of 
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more apparent than real, the epaces being taken \ip iirith muscle* It is 
nearly tareular jn shape. The inlet, then, is heart-shaped, the pelvis 
circular, the outlet lozenge-shaped* 

The plane of the inlet is 55 degrees with the horizon when the 
woman ia erect. The axis of this plane, or line perpendicular to all 
lines in the plane, will about pass from the tip of the coccyx through 
the center to the umbilicus. The head, on engagement, must do bo 
on this axis, either acting from ff^rce behind or traction in front. 
When the woman is prone in bed and the physician standing at her 
knees, it will about reach the floor at his feet^ the excavation his 
waist, anfl the outlet his face. 

The true pelvis is a bent cylinder, 4 centimeters (IV^ inches) 
in front and 19 centimeters (7% inches) behind; the last is made 
up of 14 centimeters {5Vii inches) of bone and 5 centimeters (2 
inches) of perineum. The anatomical inlet is not always identical 
with the true or obstetrical Inlet, which ia the smallest anterior- 
posterior diameter. 

The lozenge-shaped outlet is formed by the symphysis, tip of the 
coccyx, and two tuber*ischii. Its plane is inclined to the horizon 
10 degrees. It is completed behind by the two sciatic ligaments. 
The structures passing through the great foramen, the pyriformii^ 
muscle, etc., act as buffers for the head. In any plane there would 
be part of tlic circumference formed by such a soft pad wdiich will 
relieve pressure, retard movement at that point, and direct lines 
of force. 

The axis of the outlet will touch the promontory of the sacrum. 
As the head emerges, with the tvoman on her back and the physi- 
cian at her knees, it will, as stated, point to his face. 

The loci of the axis of all the pelvic planes is known as the 
curve of Cams. It is approximately a portion of a circle centered 
4 centimeters (1% inches) in front of the sj-mphysis with a 19- 
centimetcr (7-inch) radius. It will about pass through the umhili- 
cus. In this path the presenting part must travel and all force be 
successively applied. Considerable variations in the curve of the 
sacrum exist which greatly modify this curve. It is rarely a circle, 
but more often a parabolic curve, A knowledge and a realization of it 
for every part of the canal are required, especially in any operative 
efforts towards delivery. 

Pelvic Measurementfl. — The average measurements of the pelvis 
must be known absolutely and forever remembered. They must be 
carefully measured before the last month in every case of labor. 
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The measurements of the euperior strait or inlet are as follows i — 
Tlie conjiujaU vera, or anterii>r-po8terior distance between tlie 
promontory of the sacrum anil tlie i^yiupiiy^;!!*, is 11 centirneterB (^Vs 
inchea). The iranm^ersf, taken juat behind the ilio-pectineal emi- 
nences, 18 1.1.5 ctmtimctert* i^^/n inches), Tlie oblique, from tlie Baem- 
iliae articulation of one side to the ilio-peetineal eminence of the 
other, is 12.75 centimeters (5 inches). The circumference is 40.5 
centimeters (IG inches). The psoas mnscle lessens the transverse 
diameter 5 centimeters, which further intenifijfica the ohli<jue. 
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Fig. 4.^ — The Sujierior Strait of the Pelvis, Showing its Form antl 
D i ain et e rs* I Em i a a . ) 



The true pelvis is circular in shape, II centimeters {^^/n 
tnehes) in all diameters. 

The meaeurements of the inferior strait are the iransversef 
betw^een the rigid tuberosities, 11 centimeters (4y2 inches) ; and the 
anterior posterior, from the symphysis to the tip of the movable 
coccyx, about IS centimeters (5 inches). The circumference of the 
outlet is 45 centimeters (18 inches). The floor of the pelvis is 
closed by the structures forming the perineum, whose function it is 
to force the head forward and upward under the symphysis. 

In Ijatin countries the ohliqne diameters are named from the 
anterior; the Germans and English name them from the posterior. 
From the left parietal to the right sacro-iliac articulation is called 
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bj the French the left oblique, by the English aod Germans the 
riglit oblique. This can be renicmbored by the little phrase '*right 
back." Because of the better development of the right side of the 
body, the right Bide of the pelvis is often slightly so- 

Inclined Planes.- — On each side of the true pehis there are two 
planes; anterior and posterior* They lie on either side of the line 
Joining the pectineal eminence and the tuberosity of the ischium* It 
is faint above, becoming well marked at its termination below. 
This division is a hard, bony ridge, from which the head will tend 
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Fig. &. — The Infei'ior Strait of the Pelvis, Showing its Form and 
Diameters. ( Edoab. ) 



to slip fon^^ard or backward. The posterior plane is a smooth plate 
of bone above and closed by tlie saero-aciatic notches btdow. The 
anterior p^anc is the smooth giirface of the ischium^ anterior to the 
ridge, the obturator membrane^ and the smooth ramus of the pubes, 
A line through the B^ero-coccygcal articulation to the highest point 
of the sacro-sciatic notch w^onld bisect the posterior plane. A line con- 
necting roughly the mid-points of the two rami would bisect the 
anterinr plane. 

The lateral wall may be coneidered in a genera! way, then, an 
a bony ridge dividing an anterior from a posterior groove. The 
direction of the anterior is downward and forward, ending under 



8 



HAND-BOOK OF OBSTETRICS. 



the pubes; the posterior, while not so well marked, is also downward 
and forward to the same spot. Any rounded body started upon 
either groove will follow the least resistance and end under the arch 
of the pubes. This explains the anterior rotation of the head in 
posterior positions. Once the head is under the arch, the perineum 
will hold it there as well as force it out. In normal cases the occi- 
put will always turn forward, but, failing in this, will rotate back into 
the hollow of the sacrum. The child usually lies with the occiput 
forward, because the belly of the child conforms to the lumbar curve 
of the mother and because the head must also be in a lateral posi- 
tion from the prominence of the sacrum, and, as the inlet is inclined 
to the horizon, it tends easily to slide down the ramus rather than 
upward. 




Fig. 6. — Diagram Showing Pelvic Planes. (Williams.) 



FEMALE GENERATIVE ORGANS. 

Soft Parts. — The female genitals are divided into external and 
internal, for copulation and fecundation. The external are the 
labiaB majorae and the nymphae, vestibule, clitoris, glands of Bartho- 
lin, vagina, and hymen. 

The vagina is a short canal with aiiterior and posterior walls in 
apposition, giving to the cross-section an "H" appearance. It is 
capable of enormous distention at childbirth, but never afterwards 
regains its virgin caliber, the folds remaining permanently flattened. 

The hymen is a membranous reduplication more or less closing 
the entrance of the vagina, once thought to be evidence of virginity 



and DOW known to have little weight aa a proof of ctiaBtity. It ia 
ueually ruptured at the first coitus, and persists as the earunculiK 
myrtaforinos. Great variation ia observed in the shape of the liynien. 

Occasionally it is impervious, and at other times is so tough and 
inelastic as to be a bar to tlie consuraination of marriage. There is 
no agreement as to the embryonal etructureB fTOra which it is de* 
veloped and it is peculiar to the human species. 

The muscles of the pelvis fill it out, and, as stated, act as pads 
for the head. Those of the perineum play an important part in 
directing the head by their tonicity, while in the second stage the 
whole abdominal group and diaphragm assist in expulsion. Tt is 
quite important that they be not weakened by artificial support* 



'f-^j' '■i«w 



Fig, 7. — Female Perineum, A, Amis. B, Bulbo- vaginal C'» 
Coccyx. G, Clutetm AlasLimiig, P^ Periueal Body. U, Urethra, V, 
Va^na. g^ Vu I vo- vaginal Gland, If Clitoris. 2, It& Suspensory Lig- 
ament. ♦¥» Crura Clitoridis, 4t Erector Clitortdia, 5, Bulvo-caverno- 
ftus. 7, Transvprsus Peri nee i. S, Bphinctar Ani, 9 and 10 ^ Levator 
Ani. 11 J Coccygt'ua* ii, OUtnrator Externus, { Yorxo. ) 



The pelvic outlet is t'losed by the perineum, broader than in the 
male and perforated hy the vagina. Its essential part is the levator 
ani, horseshoe in shape and attached all around the pelvis. It has 
been termed the pelvic diaphragm, for it acts as doesi the diaphragm 
in moving synch rononsly with it in respiration. It undergoes hyper- 
trophy during labor. It has also been likened to a scoop-shovel, 
thin at the eflge, stronger behind, and ao liollowed as to direct all 
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ring of the cervix, the true pelvis, aud the dilatable soft partB> At 
labor the womb has reached its limit of extension and the soft parts 
soon will, whereupon the former will contract- The cervical con- 
Btriction is overcome in the first stage and the soft parts in the sec- 
ond. The cervix is dilated by tlxe liquor aninii, the soft parts hv the 
head. The canal has two curves reversed. Tliat of the womb bends 
backward over the lumbar curve of the mother; the pelvis and soft 
parts follow the curve of Cams. While the internal ob is normally the 
point of division between the two portions of the canal, after long- 
continued labor this is not so and there is found to be present the 
contraction ring of BandL The formation of this ring is somewhat 
as follows: With every pain tlie fundus is lifted upward and back- 
ward. This serves the purpose of lifting the bladder out of Iiann, and 
it is towards the posterior wall of the vagina that tbe head is di- 
rected. Xow, the fundus is much more muscular tlian the lower 
segment; if, then, contractions be continued for some hours, with 
no advance of the liead, the fundus actually draws itsulf up over the 
head, leaving the lower segment dangerously thin and liable to rup- 
ture* The line of division is felt at the thicker upper part af^ a 
definite depression or ring. While all authorities agree as to the 
presence and causation of Bandies ring, they difTer as to its exact site. 
Some consider it formed at the internal os; others, a little above, 
at about the attachment of the peritoneum to the w^onib. Both sides 
have prominent adherents and it is of little practical importance 
which view is correct. 

The Jrreasts are developed and sjieeialized sebaceous glands. 
Absence of the breasts is exceedingly rare ami oidy associated with 
undeveloped genitals. Supernumerary breasts are only curiosities. 
These organs arc undeveloped before puberty, and atrophy in old 
age. They are composed of fifteen or twenty sets of lobules arounrl 
a tnhula lactiferi, dilated into ampullse I>efore opening on to the 
surface of the nipple. The secreting surface of the ascini is a layer 
of ijranular, polyhedral cells lining the alveoli. The whole is im- 
bedded in a stroma of connective tissue and fat. 

Xipples are of many shapes, surrounded eacli by an areola 
deepening upon any congestion of the womb. Scattered in this are 
fifteen to twenty enlarged sebaceous follicles, kno^Ti as the glands 
of ^Itontgomcry. Late in pregnancy there is often a secondary 
areola that extenrls two or three inches from the nipple. The nipple 
eontaina erectile tissue, brought into action by friction or nursing. 
Milk is not a sign of pregnancy^ but may be seen in any pelvic irri- 
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tation. The blood-supply to the breasts is from the internal niam- 
rwary a^d thoracic branches of the axillary arteries, The lymphatiea 
are superficial and deep. The superficial are at the periphery and 
run to the a.xilla. The deep lyinphaties perforate the cheat wall 
and join the ^landa under the thorax. 

The internal genitals are the uterus, fundus and cervix, thej 
Fallopian hibes, and the ovaries* 

The womb, normally an ti verted, is 8 centimeters by 4 centi- 
meters by 2 centimeters (S by 1 V^, by V^ inche?^), with a cavity 6 
centimeters (2^/^ inches) deep, and is the essential retaining organ 



Fig* 9, — ^Extemal Muscular Layer of the L'teni'^, 
AyiB JabmanJ 



( riRAXOIN 



for the foetTiB- The opening of the cervix in virgins is roimrl, in 
parous women stellate. The wo rah is freely movable, and descends | 
and rises with each respiration. 

The uterus and tube are developed from one embryonal struc- 
ture, the duct of Miiller- The lower parts of the two ducts fuse to 
form the womb, which in animals usually persists as a bicomate 
uterus and occasionally in man is the same or exhibits a septum. 

The endometrium, resting directly on the muscle, is 2 milli- 
meters thick. Tt ia ciliated, the motion being from ahove downward^ ' 
the same as in the tubes. The ^lanrls arc merely invaginations of 
the membrane, secreting an alkaline fluid. Between the lower level of 
the glands and the muscnlaris is an interglandular tissue of embry- 
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onal type, over which much confusion exists, Ijeopold conaiders it 
a flattened lymph-gland (Lymphdriisenfiache). 

The muscle forms the bulk of the organj noustriatedj and mixed 
with elastic connective tissue. The layers are so interwoven, espe- 
ciiilly under tlie hypertrophy of pregnancy, as not to he separable, but 
contract in one common direction toward the internal os. 

The broad, round, and sacral ligaments support the womb. The 
broad ligaments cover the Fallopian tube and uterine vessels and lare 
trian^dar on section. The round ligaments elongate as pregnancy 
advances, and assist at labor in holding forward the fundus. 



Fig. HI— iTiteniiil Mus4.'ulur Layer of the Uterus. 
AKt> J ABM AN.) 



(Gbandin 



The blood-supply is by the uterine artery from the hypogastric 
and secondarily from tlic ovarian, a branch of the aorta. The 
uterine artery divides at the supravaginal portion of the cervix. 
The puiallcr branch, the cervo-vaginalj supplies the cervix and upper 
vagina. The larger, main branch, e^Ecessively convoluted, runs up the 
side, sending branches deep into the body of the womb, and at tlie 
insertion of the tube divides into three temiinal branches' to the 
ovary, anastomosing with the ovarian, to the tube, and to the fundus. 
The two uterine and ovarian arteries freely anastomose together and 
with each other. The veins form a plexus along the arteries, uniting 
in the h>^iogastric. 

The lymphaticB are not many as such, but the inter glandular 
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tissue spaces bet\i'een the muscle planes and the subperitoneal areola 
tissue are all large, although poorly defined, lymph sini. From the 
fundus one set of lymphatics, joined by tliose from the ovary, reaches 
the lumbar glands; another goes direct to the hypogastric, while 
those from the cervix and upper vagina run mainly to the hypo- 
gastric, also with a few to the iliac. 

In general, then, the lymphatics of the womb from the lower 
fourth run to the hypogastric, the upper three-fourths to the sacral 
and lumbar. The fundus is poorly supplied with l>Tnphatics. This 
has a bearing on sepsis, in which the glands are rarely enlarged, and 
gives a reason why in low implantation of the placenta, where the 
lymphatics are more numerous, sepsis is more frequent. 

The nerve-supply is cerebro-spinal by a few filaments from the 
third and fourth sacral, but the bulk of its innervation is from the 
sympathetic system. Branches from the internal iliac plexus run 
along the sacro-uterine ligaments and form a large cervical ganglion 
behind and to erne side of the cer\'ix, from which fibers pass to all 
parts of the uterus. 

The connective-tissue planes run out from the womb as a cen- 
ter, first to either side, secondly around the rectum to the sacrum, 
and thirdly anterior aroimd the bladder to the symphysis. 

The Fallopian Tubes. — These are conductive tubes for the dis- 
charge of the ova, reaching from the ovary to the womb, covered by 
peritoneum except at the outer end, and 8 to 14 centimeters long. The 
uterine portion extends from the cavity to the edge of that organ, and 
is the narrowest ])art of the lumen. The isthmus is from the wall of 
the womb outward to the ampulla, and is the bulk of the length. The 
ampulla, infundilnilum, or fimbriated end is extra-})eritoneal, funnel- 
sha])ed, retro-curved, and reaches to the ovary. The lumen of the 
uterine portion will barely admit a bristle; in the isthmus it is 2 
to ,S millimeters; in the ampulla, 7 millimeters. One of the fimbri» 
is attached to the ovary, forming a gutter for the ovum, and is called 
the fiml)ria ovarica. The tube has an inner circular and an outer 
longitudinal layer of muscle. Williams has shown an inner longi- 
tudinal lay(»r to be* ])resent in the uterine portion. The mucosa is 
a ciliat(»d, columnar-celled membrane. Four reduplications and their 
foldrt give it, a very complicated cross-section, increasing in complexity 
from uterine to nml)riated ends. 

The Ovariei. — These are two ahnond-shaped organs behind the 
broad ligament, and attached thereto at the hilum by the meso- 
varium. An infiindo-pelvic or suspensory ligament runs to the pelvic 
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wall J while n second extends to the uterus just below the tuhe. The 
ovary is not covered by peritoneum except at its base, and projects 
free into the abdominal cavity. The outer layer, or cortex^ is cov- 
ered by the tunica albuginea, which is a single layer of cells. The 
cortex ia a stronia of connective tissue, through which are scattered 
tlie Graafian follicles. The medullary portion is loose connective tis- 
sue support] n^^ the blood-vessels. The presence of unstriated muBcle- 
fibers has been thought to prove that the ovary was erectile under 
sexual excitement, thus favoring the rupture of the foUicle at that 
time. Fibers from the sympathetic system richly supply it, and 
there seem to be scattered ganglionic cells. 



Fig. 11. — ^Blood- Supply to the Intt^nal Femdlp Genitals. (Young.) 



WhetJier there is an internal secretion of the ovary or not has 
been studied for some vears, and tlie weight of proof seems to favor 
that belief. The effects of castration and the results of grafting and 
(rausplantiug done by Kanauer, JlcCone^ and others would seem to 
prove this, but the si^bject is far from settled. From the structure 
of the ovary it would hardly be classed as a ductless gland. 

The obstetrical interest in the ovary centers around the primor- 
dial ova of Waldyer and their development into mature Graafian 
follicles. Each primordial follicle contains one^ or occasionally two, 
ova surrounded by a single hyer of spindle epithelial cells. They 
remain the same size froui birth nntil they develop into Graafian 
vesicles. At birth these nnmber a hundred thousand, and are no 
less than forty thousand at puberty. The first step in development 
is the change of this spindle epithelial wall into a single cuboidal 
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layer of cells and later into several layers. By the degeneration of 
cells the follicle becomes vacuolated and filled with fluid — ^the liquor 
folliculi. The ovum is at one side, attached to the wall and sur- 
rounded by a mass of cells known as the discus proligerus. The 
lining cells form the membrana granulosa. All this time the ovum 
is increasing in size and becomes covered with a vitelline membrane. 
The connective-tissue covering of the follicle, known as the theca fol- 
liculi. of two layers, also increases, and the cells become larger than 
the surrounding ones from which they developed, become pigmented, 
and are now knoA^-n as lutein cells. These enter into the healing of 
the space after rupture and discharge of the ovum, multiplying 
rapidly and dividing up the clot into festooning layers until they 
fill it and organize it. Degeneration of the lutein cells and con- 
traction end the corpus luteum, leaving a white scar on the ovarian 
surface. That the lutein cells are of connective-tissue origin is now 
conceded by most authorities, although a few still adhere to their 
being epithelial. 



CHAPTER IL 

PHYSIOLOGY. 

MENSTRUATION. 

About the fourteenth year in the United States, depending on 
the social conditions, education, precocity, hard work, moral teach- 
ing, and temperature, the girl begins the function of menstruation. 
This is the culmination but not the completion of puberty, a sexual 
change or maturity, for attracting the male, with the ultimate end, 
by sexual union, of perpetuating the species. It does not mean that 
she could not be impregnated before, nor that she is now best fitted 
to be. 

At this time, under the influences of stored nervous energy, the 
body rounds and develops, the breasts enlarge, there is a growth of 
hair on the pubes, menstruation begins, also sexual feeling, and, as in 
the physical, so in the moral, material, and mental nature, profound 
changes take place until the sexual psychosis is established. Puberty 
and the climacteric, the alpha and omega of reproductive life, are 
two important crises for every woman. While undergoing this 
change the girl should be at home, surrounded with quietness. She 
should sleep long and regularly, eat simple food, not work, especially 
mental effort, to the point of fatigue, have little company, and be 
free from calls on her nervous energy, with plenty of outdoor exer- 
cise. Our modem system of educating girls is the worst possible. 
At about this time they are undergoing the strain of high-school life, 
with perhaps music added and more or less social requirements, when 
from thirteen to fifteen they had better be doing nothing. 

It is certain that if the activity of the girl is used up in study, 
it will handicap this developing function ; and the increasing preva- 
lence of dysmenorrhoea in school-girls is a warning that our present 
system is a violation of nature. A reform here is urgently needed, 
for "Is not the life more than meat, and the body more than 
raiment ?" 

The emotional nature of the girl is unstable at puberty. If 
there is hereditary tendency to insanity, it is a critical time; there 
is even an insanity of pubescence. The mammary glands may be- 
come quite tender, especially at menstrual periods, and persist so for 

2 (17^ 
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months. Gentle rubbing with chloral camphor is usually suflBcient. 
While at puberty the girl suddenly becomes a woman sexually, she 
is not yet fitted physically for maternity, but lacks full development 
until about her twentieth year. 

At about the fourteenth year, then, she begins a function to 
last about thirty years. Induced a little earlier by sexual knowledge 
and nerve-excitement, it is retarded by poverty, hard work, isolation, 
and cold. In Lapland and among the Esquimaux menstruation be- 
gins at eighteen to twenty-three and occurs only two or three times 
during the summer in nine out of ten cases. In Egypt menstrua- 
tion begins at ten ; Siam, twelve ; Sweden, eighteen to twenty ; while 
on the Faroe Islands it is often absent. Occasionally it starts at 
birth, usually followed by nymphomania, or it may be totally absent. 
In temperate countries, to begin after thirty is very rare indeed, 
though cases of delayed menstruation are occasionally reported. One 
case reported by Wolf : married at thirty-four, menstruated at forty- 
five, delivered at forty-six, has never been duplicated. Menstrua- 
tion is a periodical discharge of blood from the vagina, lasting on 
an average from four to five days, at twentv-eight-day intervals. 
Every woman is, however, a law unto herself, both as to length of 
flow, length of interval, and profuseness — ^no two are alike, depar- 
tures from the individual's own rule only being pathological. Pro- 
fuse menstruation is usually a sign of marked sexual feeling. The 
flow marks a lost opportunity of impregnation and the beginning of 
a change in the womb, fitting it to again receive and nourish an 
ovum. Its synonjTTis are molimenia, courses, sickness, custom of 
women, monthlies, flowers, reds, catamenia, show, etc. There are 
many theories to account for the twenty-eight-day periodicity. Dar- 
win thought it inherited from our ascidian ancestry, there being a 
period of high tide, abundance of food, etc., with each full moon, 
^lenstruation, however, occurs regardless of the moon's changes and 
uninfluenced by it, although light powerfully affects it, as shown 
by the late or absent menstruation in Arctic latitudes and the early 
flow in the tropics. The best explanation is that of Havelock Ellis: 
"Bearing in mind the influence exerted on both the habits and emo- 
tions of animals by the brightness of the moonlight nights — ^the 
periodical recurring full moon, not merely by its stimulation of the 
nervous system, but possibly by the special opportunities which it 
gave for the exercise of the sexual function, served to implant a 
lunar rhythm on menstruation.^^ It is certain that all the sexual 
orgies of savage races occur at the full-moon period. The moon- 
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etruck and raoon-gazing tendency of adolescence is probably as old 
as the race. 

Wherever the sua (Bel) and the moon (Aetarte) were wor- 
shipped, the latter rites were purely sexual and laBcivione. 

The flow is alkaline, of blood mixed with vaginal mucous cells, 
dark browB, and does not coagulate. It has a musty odor^ from the 
sebaceous glands of the vulva. All the genital secretions are more 
active. The odor seems to be intense according to the pigmentation 
of the skin J being more marked in the dark-skinned* The average 
woman makes four to six ''ehanges^^ of napkins daily, each represent- 
ing about an ounce of blood, though fifteen to twenty changes are 
not nneomniom It leaves a greasy smear that differs from pure blood. 
It often begins and ends by a leucorrhfjea for a day or two. It is 
equivalent to rut in animals, in whom, however, blood is seldom lost 
except in the anthropoid apes. The lower the scale of civilization^ 
the less blood is lost. Among savages it is often very scanty. The 
tendency in Europe is for a secondary period to come on half way 
between the two periods j the mittelschmcrz. The nervous develop- 
ment as well as the upright position of man is the cause of the flow^ 
It is the period in the female, as is rut in animals, of the hei^iht 
of sexual feeling, and, except for ethical reasons, is the proper time 
for intercourse and the time most certainly followed by conception. 

The fiTsi step in all nature towards a reproduction is a storing 
up of food and energy. This tissue-energy causes a swelling and 
bursting of a Graafian follicle, exactly as a ripened pod opens and 
discharges its seed. What lies beyond observation of this life-chem- 
istry we do not know, except that in our higher physiology many of 
these vegetative functions are presided over by ductless glands. In 
pregnancy the thyroid increai^es and seems to neutralize the normal 
ovarian secretion, as shown in the subsidence of ovulation, and it has 
been suggested that ovarian secretion determines the wave of euerg}^ 
expressed by menstruation. The motor force is, any way, a nervous 
impulse from the «iym pathetic ganglion, causing congestion and asso- 
ciated with physical phenomena* At the same time a Graafian folli- 
cle ruptures and an ovum is rlischarged, together with a little blood, 
from the ovary into the tube. Some think the ovary the cause of 
menstmation or that menstruation is dependent upon the ovary. 
Pfheger suggests the pressure of a ripe follicle as the cause, and 
Strassman has produced heat by injecting the ovary. This is negatived 
hy the fact that omlation antetlates menstruation, and extends from 
birth to old age and even during lactation, and also that in some eases 
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menstruation persists after ovariotomy. On the other hand^ trans- 
plantation of ovary will cause a return of menstruation after ovari- 
otomy and the bad symptoms of this removal will remain in abeyance. 
Our own McCone proved this. This last, however, may only be con- 
sidered as going to prove the presence of an ovarian secretion. 

Bossi has pointed out that menstruation may be present with 
congenital absence of ovaries and tubes; and Bouttner has shown 
that ovaries and tubes may be present, but no menstruation occur 
if the uterus is rudimentary. I believe the idea of Heape correct, 
that the cause of both is a common one, the result of some centric 
activity, upon which, while they are independent, both depend. 

That rut and menstruation are the same is denied by Lawson 
Tait, Beach, and others, but there are too many similarities to con- 
sider them other than identical. There is a high blood-pressure and 
increased sexuality in menstruation, and the menstruation cycle may 
be divided into four stages: — 

First. — A constructive stage, or a preparation for the reception 
of an ovum, lasting about a week, in which the decidua is formed, 
the membrane swells, the glands enlarge, and the connective tissue 
increases. An ovum arriving at a womb in this condition will lodge 
and mature. 

Second. — A destructive or menstrual period of four or five days, 
in which the decidua is cast off with some loss of blood — phenomenon 
of menstruation. 

Third. — A reparative stage of about four days, during which the 
deeper and unchanged gland-cells grow and reproduce the endo- 
metrium. 

Fourth, — A period of quiescence of twelve to fourteen days. 

Menstruation, then, while not, as Burdach thought, an aborted 
parturition, is closely related to the last preparedness of the womb 
for the ovum. This is the idea of Lowenthal, and rings true. 

During menstruation the excretion of urea is increased and the 
temperature rises a little, to 99 degrees, and the pulse is fuller. Pre- 
ceding its advent is a wave of heightened nervous sensibility and 
emotion. They are more affectionate, womanly, sexnial, and with a 
vital energy often to restlessness. Fully 66 per cent, have this on 
close observation. Immediately prior to the flow there is a depres- 
sion, a feeling of weight and heaviness, backache, it may be hysteria, 
crying, etc. The breasts and tonsils swell, thyroid enlarges, eyes 
are pigmented, ankles puff, and a congestive discomfort is present 
that usually disappears with the flow or lasts until the end. Fully 
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60 per cent- of women are disqualified for much exertion daring the 
flowj being in a condition of mental and physical lassitude regardless 
of the amount^ for these aymptoms are not the result of the blood 
lost 

It must be remembered, too, that as menstruation occurs on the 
crest of a wave of emotiooj eo at the mid^pcriod there is a depres- 
sion with perhaps some pain, whieh is of great gynfieeological, but not 
of much obstetrical, interest. 

During menstruation the blood transurles through the delicate 
capillaries of a thickened and corfgested endometrium by diapedesis. 
The membrane, while 8 miHimeters thick, swollen, dark, and soft 
almost to liquefaction, is ati!l intact. It is eepa rated by a sharp 
division from the muscnlar tissue of the womb. The glands^ 0,5 to 
0.75 millimeter, are visible to the eye. The epithelium may be ab- 
sent in a few places, but it is not generally bo. In the upper layer 
of the mucosa is a network of dilated and hypertrophied capillaries. 
It is a transudation of blood and there is no degeneration of meni* 
brane. 

The normal establishment of menstruation is of considerable 
importance. It is sure to be irregiihir both in time and am omit for 
the first few monthe and not regular for at h^ast one year; but after 
that it should be uniform in both time and amount. The girl should 
be protected from damp and cold at each period : and if much dis- 
comfort arises, treatment should not be delayed from any notions of 
delicacy. Irreparable damage may result from neglect in this first 
year. The girl J^hould also know what to expect and he instructed in 
ordinary rules of hygiene, and I know of no one ^o fitted to initiate 
her into the mystery of sexual knowledge as her own mother. Here 
yon will find such a total lack of maternal duty that I want to urge, 
in passing, that you go out of your way to impress this on every 
mother you meet. It is her place to do this. It seems the usual 
rule that girls are married and face to face with maternity in an 
appalling state of ignorauce of the whole subject. Those who leam 
iome facts as forbidden fruit are sure to gain false ideas and mock 
modesty, I do not claim to a greater knowledge of what a girl 
should know than the Creator, but consider that when He sexnaOy 
matures her, it is a sign that she is also mentally fitted for sexual 
knowledge. I have known girls to pack the vagina with snow in their 
fright at the first blood, and never recover . They are sure to be on 
a physical strain and keep guessing, if ignorant^ until they know all 
about it, or think they do. 
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Once established it should remain regular, unless suppressed 
normally at pregnancy, throughout sexual life. Pathological condi- 
tions, as anaemia, chlorosis, phthisis, emotion, or cold that suppresses 
this function, are not obstetrical. So also excessive flow, which should 
call for prompt investigation of the cause. 

At conception menstruation ceases, to recur some months — six 
or eight — after delivery if nursing, or as many weeks if not. It is, 
as in the beginning, irregular for a period or two, but is soon again 
normal. It marks a fitness on the part of the womb for conception 
once more. Menstruation during lactation is no different than at 
other times. It does not affect the child or alter the milk. Fifty- 
seven per cent, of women have amenorrhoea when nursing; 43 per 
cent, menstruate a few times only. There is little probability of im- 
pregnation when absent, but I have known a few cases when women 
have gone some years without menstruating, one pregnancy follow- 
ing another without a show. 

Vicarious menstruation is a term used for a flow of blood from 
some other source, replacing the normal uterine flow. It is closely 
connected with either phthisis, melancholia, or neurotic psychosis. 
jVIedical literature teems with these curious cases, often taking the 
form of stigmata. 

After about thirty years the woman again goes through a crisis 
— the menopause, climacteric, or change of life. Menstruation is 
lessened and becomes irregular in time, occasionally varied by a pro- 
fuse flow. The genitalia shrink, there is a tendency to lay on fat, 
and the peculiar sexual psychosis disappears. This, safely passed, 
should begin the best, most useful, and happiest part of a woman's 
life; the one freest from care and the rest after labor, to be wished 
for rather than to be dreaded. 

Keep clearly before you the emotional life of a woman during 
these thirty obstetrical years, and the more you study her the less 
you will really know of her, for "age cannot stale nor custom wither 
her infinite variety." The graduate of A^assar will still always con- 
sider her baby's teething as an index of its mental capacity. She 
is very easily influenced by her love, but "Heaven knows no rage like 
love to hatred turned, nor hell a fury like a woman scorned.'' 

OVULATION. 

Ova are the development of certain epithelial cells that sur- 
round the ovary and were included in its structure when develop- 
ing. They were flrst seen by Cruickshank in 1797, and studied by 
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Carl von Baer in 18^7. They are of spherical shape, 300 raillimeteri 
in diameter, and are the largeBt cells in tlie liuman body and visibJe 
to the naked eye. Each mature ovum is sur rounded by a mass of 
cells lining a cavity — the diacue proligerus — ^the whole lying to one 
side of a vesicle. The lining layer of cells, fluid, discus ]>roligerus, 
and ovum are known as a Graafian follicle, Vi^^ of an inch in dlaiu- 
eten They develop early, being mature at birth. Kature is lavish 
in providing for species perpetuatioii. Fully seventy thousand are 
present at birth. Of this number thousands are never fertilized, and 
thousands more, when fertili^edj do not lodge in the womb. Of these 
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Fig, 12. — Section of an 0\-arj, c* Germ Epithelium, i, Large- 
filled Follicles, I!, S, Smaller-sized Follicles, o^ 0\iim within a 
Gr&alian Follicle, t?, v, Blood-ve&aela of the Stroma, g^ CeUa of the 
Mem bran a Granulosa, (Young.) 



few the majority are lost, and the infant at birth ia the apex of 
an increasing loaa at every backward step. Of the ehihlren horn, but 
few reach niaturit^\ At puberty the ova begin discharging at in- 
tervals: ]>rf>lui1>ly several times a month as they successively mature^ 
and with certainty during the congestion and excitenieiit of sexual 
intercourse. 

Rupture occurs by the thinning of the ovarian tissue over the 
follicle. This hreake and discharges the liquor folliculi, discus pro- 
ligeme, and some blood into the peritoneal cavity, usually into the 
fimbriated end of the tube, which is applied for that very purpose. 



As sexual feelings ovulatitrnj and luenstniation are all governed from 
one central point — through the sympathetie gyateni^ — they normally 
act at about tlie same tinier the wliole proeesB being essential ly one 
of congestion; that of sexnal excitement being snfficient to burst the 
distended folljcle. In some animals the proeeas is ref^ilarly periodic* 
and the young are horn therefore at a time of plentiful food-supply 
only. But in woman, her ages of subserviency to tlie male passion 
and her subjection to the "desire of her husband," have largely al- 
tered any periodicity she may have had. About twenty to thirty fol- 
licles nipture annuallvj probably in woman as in auimalB, always at 
the time of menstruation. Any ovulation much before or after mon- 
strnation is lost, such ova finding the womb m no condition to nonr- 




Flg. 1:L— Section of a Fallopian Tube. J, Ovary, t, Uterme 
Artery. 3, Uihmm of Tube. -J, Beginning of Tube. 5, Fimbrinted 
End at Tube, f?, C! utter Fold to Guide Uvum. 7, Four- fold Convolu- 
tions. (Gbamjin and J aim an.) 



ish them. The ovary is not a gland that secretes ova, but the ovtim 
18 a retained etuhrvonal cell — the union of the original male and fe- 
male elements of ibe emhrvo, infolded and retained. 

The ovum is ui^ually token up at once by the tube on the same 
pide, but in many cnwew has been known to eroBs to the other tube, 
and a diwclmrge into the i^'eui^ral peritoneal cavity is normal in some 
types of life, The ciliary action of the membrane of the tube and 
peritoneum in Douglas's sac will insure the ultimate reaching of the 
tube. 

CORPUS LUTEUM- 

Certain changps occur in the ovary after the bursting of the 
Oraafian fonicte. The fl[mce of the discharged discuSj etc., is filled 
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with blood. The cells of the theea folliculi pro] if orate snd form a 
network; the bloofl-serum is absorbed^ leaving the cavity iiUed b}' a 
iiuiBSj stained yellow from the haematin. It is an organized blood - 
clot, Avhich contract?! and leaves a scar known as corpus albicans. 
The size of the clot is 1.5 centimetera (^/g inch) in diameter. This 
change requires some months to complete, and the functionating 
ovary shows several such corpi at varying [joints of absorption. This 
is known as false corpus In ten m. Should ^ however, the discharged 
ovum be fei'tilizcd, the increased blood-supply to the pelvis, in which 
the ovaiy shares, causes a larger corpus lutcmm, from more exuded 
blood and slower absKirption. Such a corpus is 3,5 centimeters (1 
inch) in diameter and persiists to the latter part of pregnancy before 
it disappears. This is the corpus lutenm of pregnancy, or true cor- 
pus luteum. which diifere only from the so-called false corpus in 
amount of blood, size and ]>ersisteDcej because of slower absorption, 
Fraenkel considers the corpus luteuni as a ^rland formed each n^onth 
with the definite function of giving a nutritive impulse to the woiobj 
leading to a preparation of the endometrium for the ovum. If the 
ovum is retained the gland remains longer functionating; and if 
not, it disappears sooner. His experiments are of much interest, but 
the subject k still unsettled. It is certain that at no time in the 
month is the woman not liable to become pregnant. 

THE OVUM. 

The ovum proper is enclosed in a membrane known as the zona 
pellueida, 20 to 25 millimeters thick, hyahne and elastic. The ovum 
is clear and transparent. The bulk of the egg, the vitellns, can be 
di?ided into a Titelhis formative and nutritive. The vitellus form- 
ative, also called the cAiopIasm, forms the body of the egg and lies 
in layers at the periphery, but is alveolar in structure centrally. In 
the interstices of the alveolar .^tnieture are albumin grannies: the 
nutritive vitellus or the deutoplasm. This last ia food stored up to 
nourish the embrv^o while undergoing the first changes of develop- 
ment. In women the dentoplasm is not at first generally diifused, 
but is collected around the nucleus, and only later is it diffused in 
the cytoplasm. 

The ovum seems to contain two organs, the nucleus proper and 
the 'liody of Balbiaiii." The niteleiis of the germinal vesicle of 
Porkinje is 25 to 30 millimeters in diameter, sphericah and with a 
resistant limiting' membrane. It is filled by a fluid and crossed in 
every direction by a skeleton of filaments, acroniatic. and contain- 
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ing grains of chromatin. Under favorable conditions a nucleus can 
be made out. The '*body of Balbiani'^ lies to one side in the cyto- 
plasm. It was first seen and described by Eanvier, in 1871, as the 
vitellin body. It is round, 5 to 8 millimeters, clear, granular, and 
stains more strongly than the vitellus. Mertens, Stricht, and Wini- 
water consider it an attractive sphere. 

SPERMATOGENESIS. 

The testicle is formed from the germinal epithelium of the em- 
bryo, which buds into the surrounding cells and is known as sexual 
cords, exactly as in the ovary. During the second month these cords 
separate from tlie germinal epithelium, lengthen, round out, ramify 
without dividing, and join the Wolffian body, which later forms the 
excretory duct of those tubules. During this time and Icmg after the 
sexual cords are lined with two types of epithelium: first, small epi- 
thelial cells; and second, large, round cells derived from the small 
by growth, known as male ovules or primordial spermazomes. The 
next step is for the cells to proliferate and become multinuclear 
(ovule groups of Balbiani), in turn to degenerate, leaving the semi- 
nal canals lined by small-celled, isomorphic epithelium (Prenant^s 
state of one cell). So far there has been no hint of any evolution of 
spermatozoa. 

A second series of changes now begins ])y a definition of the 
small epitbclial colls (the cells of Sertoli) into spermagones, sper- 
matocytes, and spermatids, all of which degenerate before reaching 
maturity. Only at puberty do the spermatids change to spermatozoa 
and the semen become fertile. 

The spormatogonos are in one row on the walls of the tube, tails 
small and outward, head nucleated, the nucleus with a filamentous 
cvto])lasm and minute chromatin grains. The nucleus begins karyo- 
kinosis at onco, is ncidophile, irregular, and forms five or six limbs 
of chromatins. Those five or six chromosomes ])y division increase 
to twenty-four. T\w karyokinosis of those spermagones results in a 
layer, after H(»vornl (livisions and a period of rest, during which they 
replace thoir IohI chromatin. The spermatocyte resulting is very 
small. At two pointn of this nucleus the chromatin is in irregular 
lumps. ThoHo (livi(l(» into four "groupo quatorno*' and then collect 
to the contor. Krom onch lump a pair of long fibers grow out and 
loop hack, find hiMtly I ho i\\)0VH ])roak up into rings under the mem- 
))rnno. Ai \h\n time the Hpormatocyto is large, but in maturing it loses 
size. Krom tho Hpormiitocyto (ho spermatid is directly formed, each 
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altering and developing into a perfect Bpermatozoon after the age of 
puberty, and am prtj^^ent until a Tariable age, when the testicle im- 
dergoes atrophy and the power of rep rod net ion is lost. 

SPERMATOZOA. 

These are the essential male fertilizing elements. They were 
first discovered by Louis Ham, in lOTT, and Hartsoeker, in 167B, 
In the vertebrates but one type is found, which closely resemble 
each other. They are nninovable in the duct and body, requiring oxy* 
gen for motion, and will live indefinitely in the seminal fluid. They 
are slender filaments, 5o to 60 millimeters long-, with a round head, 
5 or G millimeters. Viewed fiat, the head is oval ; sidewise, pyriform, 
the anterior extremity tapering. The head stains like a cell-nucleus 
and is formed with two unequal segments. The small posterior one 
stains the deeper. The anterior segment (Booton Cephalique) is 
energetically attracted by acids and covered by a hyaline membrane, 
or hood. The tail is an axis cord, exposed at the end and- covered 
by several structures of unknown function, Tliey move by an umlu- 
latory wave of the tail, giving a boring action to the head. They will 
travel three millimeters per minute, or their own length in a second, 
and with force enough to move ten times their iveight. They are 
attracted to an ovnm. They will live two weeks in the Fallopian 
tnbe after coitus, in some animals for months, resist freezingj alka- 
lieSj and narcotics, but are killed by acitls. 

It is safe to assume that the married woman has living sperma- 
tozoa constantly in her tubes. 

The semen is alkaline, yellowish-white, mainly composed of the 
secretion of the prostate and vesicles, and in fertile males is swarm- 
ing with motile spermatozoa. Secretion begins at fifteen to sixteen 
and lasts until sixty-five or later, about one drachm being discharged 
at the height of the orgasm. 



COITUS, 

Thi.H in the male consists of three acts:— 

Firs t , — T u rge scence . 

Second. — Friction and ejaculation. 

7^ J7'£f. — Flaccid ity. 

The penis should not he withdrawn until flaccid, the semen re- 
maining in the upper vagina or so-called "seminal lake," This is a 
relatively simple process in the male, who has only to deposit the 
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semen into the vagina. That the male is always ready and the 
female requires time should exactly reverse the usual practice^ and 
coitus should only be at such times and after such excitement as is 
best promoted to favor an orgasm in the female. Coitus in the 
female is not merely effecting an orgasm, but must induce a condition 
of congestion that will bring into action the whole sexual apparatus. 
This is a slow process with her, and takes time. At orgasm, the 




Fig. 14. — Section of an Early rregimnt UtcruH. (Maxton.) 

womb shortens, broadens, and descends; the cervix actually opens, 
and a suction is brought about that draws the semen into the womb. 
The congestion also ruptures a ripened Graafian follicle. The inci- 
dent excitement increases the secretion of the glands of Bartholin, 
lubricating the vagina, nari-owing the vulva, and holds the penis 
against the elongated clitoris, which reflex intensifies the pelvic con- 
gestion. Normally, if preliminary time is given the female, the two 
orgasms are nearly synchronous, the ejaculation of semen inducing 
the female orgasm at once and the womb sucking it up as it is ejacu- 
lated. While orgasm is not essential to conce])tion, for semen de- 
posited on the vulva or mons may reach the womb, it is the rule that 
the more excitement the surer conception follows. Tt is a fact that 
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sexuality in the female is not usually developed at marriage nor for 
some months aftenvardSj and about the first time they really experi- 
ence the orgasm tliey find themeelvee pregnant. 

Foilomog the orgasm there is a relaxation and tendency to 
quietness that favors conception. Some women claim to know at 
once by eoDie peculiar feeling that pregnancy has followed coitus, but 
it is probably only a greater satisfaction experienced. There can 
he no rules laid down, only broad principles given to couples for 
guidance. It should not be indulge^d in except with a willingness to 
accept the eonsei^uences if followed by pregnancy. It is not the 
right of either party, and must be mutual. Some men think it 
proper whenever they have turgescence enough to penetrate. T!iis 
is wrong. The woman should be the guide^ since she is the one to 
be excited, and it takes her time to arrive at this condition, nor 
can she always do so. It should be rare, not a matter of routine like 
saying one^a prayers, nor i.i.d. As age comes on, it will be more 
infrequent ; and, if watched for^ there will be found in !>oth sexes an 
annual and ako monthly periodicity of sexuality. Intercourse with 
a merely submissive woman is masturbation. In no other act of life 
is self-control more desirable or followed by a trrcater reward, for, as 
elsewhere, quality is belter than quantity, and a healthy woman will 
not cause any great suffering. 

It is wrong to say that the feeling is greater in the male than 
in the female. In fact, judging by the risks taken, etc., it is stronger 
in the female, but they are dissimilar acts and not easily compared. 
I should consider the sexes equally sexual at least. It is a subject 
of great interest and importance, meaning in many cases happiness 
or estr<angement. 

Coitus to he followed by pregnancy must have, first, semen with 
fpermato;!oa ; second, an ovum rujitured at or about coitus, and syn- 
ch rnnoug orgasm helps this ; third, a womb membrane prepared for 
the fertilised omm, 

FECUNDATION. 



All cells of the body are perishable, and the ovum also unless 
fecundated, when it is not only livable* but callable of developing into 
a new being having the functions and peculiarities of both parent** 
and ancestry. The ovum, being canght by the fimbriated end of the 
ttibe. passes down and meets the ascendin^r spermatozoa. One of these 
penetrates the zona pellucida, its tail is lost, and the head forms the 
male pronucleus, which, touching the female pronucleus, starts the 
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segmentation nucleus into division. Fecundation is now accom- 
plished. Before this, however, profound and significant changes have 
occurred in the ovum, and it has been shown by Jacques Loeb in his 
studies in artificial pathogenesis that a certain amount of development 
is nutritive and not dependent upon the stimulation of the male ele- 
ment. And this has been shown by M. F. Liecher to be almost, if 
not quite, identical with the change from a liquid colloid albumin to 
a solid form either by saline solution or the middle piece of the 
spermatozoon. 



CHAPTER III. 

DEVELOPMENT OF THE EMBRYO. 

DEVELOPMENT, 

Development has been studied in vertebrates and the few em- 
hryofi of the human species obtainable of uncertain ages. The 
youngest ovum of a primate is of a monkey in the blastodermic stage. 
This is the ovimi of Selenka* The next in time is fortunately hu- 
man, the celebrated ovum of PeterSj about five days old. It is not 
entirely perfect^ but is of the utnioet value as ahowtng the early steps 
in the formation of the anmion and the great development of the 
mesoderm. Of snch value was it that it revolutionized old ideas on 
that subject, and it shows that the human development differs much 
from the sequence found in other sources. 

The following description will be a hypothetical one of the 
human embryo from analogy with other vertebrates, checked in by 
the few known human embryos of corresponding ages. It cannot be 
exactly correct. The subject of embryology might easily be gone into 
beyond the requirements of obstetrics or the character of this lv>nk. 

Prior to the rupture of the Graafian follicle, the ovum undergoes 
a ripening or maturing process by the extrusion of two polar globules, 
the result of a reduction division of the nucleuF?, This, moving cen- 
trifu gaily, the protoplasm at the same time shrinking and leaving a 
space between it and the zona pellucidRj undergoes mitotic division* 
In the human species the spindle is a perfect diamond, and the 
chromosomes are arranged regularly around the center with the defi- 
nite number of eight, and with its nxis inclined at right angles to the 
radius of the cell. As it reaches the surface of tl^e protoplasm, tlie 
spindle rights itself and the upper part projects into the subzonal 
space. The spindle then divides equatorially and the extruded half 
is the first polar globule, A second is in like manner thrown ofl', and 
the result is a nucleus of one-fourth the original material. This is 
the "segmentation nucleus/* This moves towards the center, becom- 
ing more membrinate !n form as it does so. It becomes the female 
pronucleus should a spermatozoon enter the zona and he attracted 
toward it. These changes take place in the ovary, entirely independent 
of fecundation J and are preparatory only. 
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The chemotropism of the ovum having attracted a spermato- 
zoon^ its head perforates the zona and^ losing its tail^ becomes the 
male pronucleus. The head then enlarges by absorption^ and its 
chromatin forms in irregular masses of a netlike appearance. The 
two now move together, but not in a straight line, for the female pro- 
nucleus moves toward the center while the male moves toward the 
female; the two therefore form an angular path. When in contact 
at about the center, they are without membranes, and between them 
is a small centrosome. To this the chromatin of each unites, keep- 
ing each to its own side of the spindle. As the spindle grows this 
arrangement cannot be followed, and we see around the equator a 
mass of V-shaped chromatin. It is thought, however, that there is no 
real fusion. The spindle then has sixteen chromosomes, the usual 
number for the human cell, but made up of eight each from the male 
and female. The segmentation nucleus now proceeds to divide into 
two unequal cells. 




Fig. 15. — Transection through Dorsal Region. (Manton.) 

This division into two cells is the result of a constriction or 
fissure that deepens and divides the protoplasm into two masses, 
flattened by mutual pressure. In the center is the spindle, some- 
what elongated and with the chromosomes halved and collected at 
oitlier end. The spindle is the last to divide, leaving two perfect 
colls. A second division occurs in those, but not With equal speed, 
iliere being a time when there are hut three cells present. The line 
of the second cleavage is at right angles to the first. With increasing 
rapidity division goes on, the larger cells dividing more rapidly than 
the smaller, resulting in surrounding tliem and forming a layer under 
the zona. Thc^ ovum, now known as the hlastula, is a sphere of large 
cells surrounding a clear space and having the mass of the small cells 
attached to the und(»r side at one point. These changes require 
about a week and take place in the Fallopian tube, where the ovum 
becomes surrounded with a gelatinous coating analogous to the white 
of the chicken's cftf^. 
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The next step is for the inner cells also to spread a layer around 
the inside of the ovnni, with the bulk of the smaller cells accumulated 
at one point, whiuh Is the spot where the embryo is to be formed. In 
the center is a fluid of unknown constitution and under considerable 
pressure. The outer of these layers is in the future termed the epi- 
blast or ectoderm J while the inner is the hypoblaf^t, or endoderni. 

The tirst sign of the embryo is an oval thickening in the ecto- 
derm, called the embryonic slileld or germinal area. This is a little 



Fig, 16**-*Seotion of Spec Oviim» .1, Aranian (somato pleura)* 
B^ MetluUaTy Plate. t7, An 1 age of the Heart D, Meaoclerm (i^omato- 
plmra). E, Chorion vil!i. F, Chorion. O, Mesoderm* H, Bauch- 
etieL /, Primitive Streak. J^ Rudiment of Allantois, E^ ifelk-sac. 
Lf Entodennic Layer. Jtf, Veasels. ( Peterson. ) 

wider at tlie anterior than the posterior, and about its center shows 
a darker spot that marks a close and permanent union of the ti^^o 
layers* From this spot a dark streak is seen extending back^^ards to 
the oiitside of the shield. This is the primitive groove or streak, 
vrhich gradually deepens by a heaping up of the sides. 
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At about tlie time of the appears nee of the primitiTe trace there 
18 Been a new layer of cells between tlie ectoderm and enfloderm lay^ 
erSj known aa tlie mesoderm or mesoblaet. This appears to be formed 
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Fig. 17. — Sectioti through Young Ovum of Hylobatea, Showing 
Formation of Amnion. A, Amnion, a, Amniotie Pedicle, B, Blood- 
veaael. C, Chorion. €V, Chorionic ViJH. D, Decidua. E^ Embryo* 
i. Paint of Inversion of Blastodermic Veskle, /nf. Intervillous Space, 
78, Yelk-sac. (SimiNiCA.) 



from tlie enrloderm by a process of del ami nation. It is first seen atl 
tile periphery of the primitive streaky and as it ^ows outward it^ 
divideB into two layers: an upper or somatopleural and a lower or J 
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spl an el mo pleural lajer. The mesoclerm of primates grows with great 
rapiilitj with reference to the rest of tiie emhryonic cells; this niuet 
be kept in mind* At this stage a cross-section would show tJie 
germinal area to he the mass of cells in the center of which the 
embr)*o develops. Below jb the yelk-sac, and at its edges can be seen 
the three primitive layers of cells. The aiilage of the embryo then is 
the primitive streak. 

The st^matoplenra, eomposefl of PctndtM-m and mesoderm tissue, 
grows nut from all sides of the trace and turns upward, the splanch- 
nopleura at the same time tnming do^mward around the endoderm 
and surrounding the mass of egg-substance of yelk-eac. The eoma- 
toplenra grows much faster, and much more rapidly in front than 
behind, and the embryo seems to sink into the body of the egg, being 
held in place by its posterior attachment to the ectodermic layer 
under the zona. The result is soon an embryo covered over by a 
fold having ectoderm interior and mesoderm e^cterior, and attached 
behind hy ectoderm to the outside. When the overlapping layers 
come together they unite or fuse, and the resnltmg cavity is the 
amniotic; and the amniotic membrane is composed of ectoderm 
internally and mesoderm externally. This last is attached to the 
sides of the embryo^ and to the abdominal stalk or "baiiehstier^ be- 
hind- Meanwhile the splanchnopleura has surrounded the yelk-sac, 
which 1ms, therefore, hypohlaat interior and mesoblast exterior. 

The yelk-sac is now beiug rapidly absorbed, while the amnion is 
ae rapidly growing, Tlie approximated layers of mesoderm fuse and 
|he cavity extends clear around the embryo, sac and all. except at t+ie 
tauehstiel, where it is stopped. This latter, then, is composed of the 
trace of ectoderm continuous with that entering into the formation of 
the primitive trace* the yelk-sae now small and compressed, the rudi- 
mentary allantoie, while its mass is composed of mesoderm. The 
jillantois is of great importance in some apeciea, but ia of nothing 
more than pasj^ing interest in primates. It is a backward develop- 
ment of the posterior body cavity or hindgut, and composed of all 
three body-IayerB. At birth traces of it may be seen as a long streak 
in the cord. Tt does not, as once thought, enter into the formation 
of any of the membranes. The bauchstiel has but to lengthen and the 
amniotic cavity enlarge to form the umbilical cord, and it remains 
to the end as it was in the beginning, the connection of the embryo 
to the outside. The peculiarity mentioned that exists in the pri- 
mates, the enormous and exceedingly rapid growth of the meso- 
derm compared to the other germ layers, up to the time that per- 
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manent attachment is made to the uterus, is the cause of the pecu- 
liar condition. The cord being a growth of the bauchstiel inside of 
the amnion, it is not covered by that membrane, which ends at the 
placenta. All trace of the ectodermal connection of the embryo to 
the ectoderma of the chorion is lost and disappears when the cord 
is formed. 

The yelk-sac in animals is of relatively little importance, being 
only sufficient to nourish the embryo until attachment to the womb 
can be made. The absorption of its nutriment is by the endodermal 
cells. In the mesoderm around it are first seen the vessels, and from 
it to the embryo is the first circulation. 




Fig. 18. — Formation of the Amniotic Cavity. (Diagrammatic.) 



The cells of the endoderm' can be divided into three regions. 
The first is a simple layer of cells nearly free from all nutriment 
granules, and from its transparency termed the area pellucida. 
Around this is the area opaca, darker in color, where the cells are 
more columnar in shape, with large nuclei and nucleoli. In them 
are to be seen many food-granules. External to this is the area 
vitellina, the largest in area, where the cells are crowded with food. 
They mark stages of absorption : in the area pellucida it is over, in 
the opaca it is actively progressing, and in the vitellina it is in pre- 
paration. Since it is in the area opaca that absorption is most active, 
it is here that the blood-vessels first appear. In primates degenera- 
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tion follows very quickly upon absorption of the yelk. In them the 
embryo is as large ae the whole sac by the third week^ and the closing 
abdominal plates have almost occluded it at the umbilicus. 

The growth of the embryo takes place by the increase of cells 
at a given point, tlieir enlargement or their flattening out. In em- 
bryonic life growth is usually by an increase of cells at certata 
points; later^ it is by their growth, and in adult life largely by a 
flattening. It seems to be a law that the ratio of surface is but little 
disturbed, even if it be not invariable^ and is one of the great forces 
of development. As the size increases, to adjust this the surface 
must increase J and it can only do so by forming protuberances or 



Fijt 10. — EftrJy Stage of a Primitive Embryo. 

indeu tat ions. The cells bud out thus to form the limbs, and the epi- 
thelium turns in to form the glands. 

The body as a whole may be likened to two tubes, the inner one 
being the intestine, the outer the skin. The uuion of the two at either 
end forms the cavity later divided into the pericardium, pleura^ and 
peritoneum 

Broadly speakings the common features of any vertebrate show 
first, then those of the species, and lastly those of the individual; 
but this is only in a very general way. The human embryo Is closest to 
the embryo of the ape; jBt it is different, and that difference is from 
the start. It is not tnie that the embry^o passes through the steps of 
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all the preceding forms of life, for each develops on its oi^-n lines 
and the similarity is more apparent than real. 

Every cell in the body has a life history. At first imdifferen- 
tiated, it becomes so, degenerates, and dies. The ovum is undifferen- 
tiated and consequently homogeneous. Any part of its first division 
could develop into any organ or part. It is therefore termed iso- 
trophic, and its future is potential only. Development is in large 
part, if not wholly, the result of mechanical force. Every division 
of the ovum is a step towards specialization, and with this there is a 
proportionate loss of the power of alteration or change. When first 
divided, either cell has the possibility of becoming in its descendants 
any tissue of the body, but this is soon lost and the cell must then 
fulfill its destiny. When elaborated it cannot change. This is the 
law of genetic restriction. The lobster can grow a new claw, because 
it is low down in the scale of evolution. A cut-off portion of a 
hydra will become a perfect adult, because it is still lower. 

IVIinot has pointed out that there are two types of differenti- 
ation. In one the cells are at once and as a whole developed into 
special tissue; and in the other, part proceeds to specialize, while 
part, remaining embryonic in character, reproduce like tissue, which 
in turn develops. The developed cell cannot revert; its only fate is 
to die. Epithelioma is not a degeneration of cells, but^ an over and 
erratic growth of those existing. Development and death go side by 
side, the body constantly replacing itself, just as the cells are con- 
stantly replacing their constituents, while life exists. Life is an 
ever-present and continued death. 

The human ovum is holoblastic in common with all placental 
animals, that is, its yelk is only sufficient for nutrition of the embryo 
until union can be established with the maternal circulation. This 
being the first great need of the foetus and it being a function of the 
mesoderm, we find, what we should expect, that this tissue develops 
early, is large in amount, and the most rapid in its growth of all the 
primitive layers. The three layers have well-defined functions, which 
eventually become special organs for these purposes. The ectoderm 
is concerned with flensation and protection; the endoderm, with ab- 
sorption; the mefloderm, with tlie mass of the body, excretion, mo- 
tion, and circulation. Ectoderm tissue is therefore several cells in 
thickness, endoderm is of but a single layer, while mesoderm cells are 
piled up in masBeB or detached to form tissues. The whole study of 
embryology is a following up of these layers and their ultimate ending 
in adult tisHiie. It il1nminnt(»9 physiology and anatomy and often 
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gives the true insight into pathology. The cells of the three layers 
are not interchangeable. When the embryo is thus far advaDcedj 
tliese tissues are fixed* 

The ectoderm forms the epidermis and appendages to the skin, 
tlie epithelium of the sense-organs, the brain and nervong system, 
ami the epithelium of the chorion, placenta, and amnion. 

The endoderm forms the whole of the digestive tract, bladder, 
yelk-sae. respiratory system, and the thyroid, th}inu85 tonsils, and 
parathyroid glands. 

The mesoderm forms the supporting, rauscularj and circulatory 
systems, the epithelium of the peritoneal, i>leuriil, and pericardial 
cavities, and the genital and urinary organs. 

But a small part of the mesoderm actually enters into the forma- 
tion of the embryo; the rest is used up in the extrafcetal parts. 
The splanclmopleural cells are very early chanp^ed. The cells arrange 
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Fig. 20.— Cro38'ae«tion of Chick Embryo, Showing Three Primitive 
Layers, ( Makto:?. ) 

themselves into tubes and form the walls of circulation canals. Cer- 
tain other cells are free in these canals and are the anlages of the 
Ted blood-corpuscles. With the absorption of the yelk-sac the 
splanclmopleura is lost, save these cells and the walls of the blood- 
vessels. The mesoderm of the amnion contains striped muscle-cells, 
according to Professor Habl, of Vienna, and therefore nerves or at 
least irritability. Very early in birds can be seen a rhythmical con- 
traction. At this time there is an opening between amnion and yelk- 
cavity by way of the neural canal, and it serves to circulate the fluid 
as a primitive heart to and fro in and among the cells. When the 
connection between mother and child is formed by the cord, this 
fimction of the amnion is lost and the pavement epitheliiun of the 
epiblastic portion secreting the amniotic fluid alone is left. 

\Yhen the cells at either side of the primitive trace have heaped 
up and are closing over, there is formed at the same time a tube in 
the endoderm in very much the same way, known as the notochordnl 
canal or chorda dorsalis. Tliie is in the median line nnrl \s the axis 
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of the embryo. At the cephalic end it ends in a blind pouch, and be- 
hind, at a point supposed to be identical with the primitive spot or 
"node of Hensen," where there is an opening upwards through the 
ectoderm into tlie amniotic cavity. The opening is termed the blas- 
topore, and through it the fluid is kept moving by the pulsations of 
tlio amnion wall. The cells lining the notochord are compressed and 
elongated and lie at right angles to the axis. The notochord is one 
of tlie easily recognized early structures. The next step is for the 
ventral wall to disappear, leaving the canal in direct communication 
for its whole coiirse with the yelk-sac below and with the amnion 
above, through the blastopore. The walls of the canal are now con- 
tinuous with the endoderm. The notochord at this stage is a rod 
or band of endodermal tissue running the length of the embryo in 
the median line and extending from pituitary body to caudal tip 
under, and in contact with, the floor of the neural canal. It is pres- 
ent l)efore the medullary groove has shown in its whole length. It 
dc^velops from the front backward. Meanwhile the heart is evolved 
and tlu^ blood-vessels formed, so that early we see two aortae upon 
cross-section lying on either side almost with the formation of the 
notochord. 

The fate of this structure is to be divided up into segments by 
growths of the mesoderm, which then join each other across the 
median line between these sections and enclose each segment of the 
notochord. From the mi»soderm between these segments are formed 
the vertebrae, and the notochordial cells can be seen in the interver- 
tebral discs as late as young adult lif(». These segments are thirty- 
three in number or more, and first show at the sharp bend of the 
axis, that is the anlago of the neck. Anterior to this there is always 
a fixed number of three segments. Segmentation proceeds backward 
and forward from this ])oint, and is present (»ven before the medul- 
lary canal is closed and while that process is going on. 

The segmenting mass of mesoderm is triangular in shape, with 
its base at the medullary groove and notochord, and with its apex 
divided into the somatoph'ura and splanchnopleura. The apex now 
lengthens out or elongates, and is called the intermediary cell-mass 
or nephrotome. When well marked ihoro. appears a duct just external 
to it, the duct of AVolfThis, and just intemal a blood-vessel. A little 
later the intermediary cell-mass is a cord of tissue with a lumen in 
its center, and is termed the Wolffian body. The triangular mass of 
cells from which the WolfTian body or ridge is separated becomes 
muscle-plates, each segment having a vein, artery, cartilage, and 
muscle-center. 
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The first veBsek appear in the splanchnopleoira and are caDds 
among the cells, 'Jlie pfimt where they are iirst seen is e^^ternal to 
the embmrnic area at the circumference of the gcriiiinal area called 
tlie area vasculosa, Thie k in the area opaca, where the cells are 
most actiTely abs^jrbing the food stored up m the yelk-Bac. Artery, 
vein, and capillary are alike, the differences at any time being more 
apparent than histological. The lining cells of the canal are the only 
true part of a blood-vessel; all the rest is but an addition of the 
mcBoderni. Very early these cells contract and dilate, starting cur- 
rents in the fluids, long before the heart can be determiner! ♦ Bud- 
ding processes from these canals are sent ont, become hollow; and 
result in a ramifying system of capillaries around and over the yelk- 
sac. Their growth is inward toward the embryo from the area vas- 
culosa. Meanwhile there has been dcvolnping within the embryo a 
system of vessels. During this time the embryo has been rapidly 
growing and lengthening into the '*^canoe" shape, particularly well 
marked at the cephalic end. Here, at the anlage of the neck, the 
axis makes a sharp bendj forming a pouch. This is closed in by the 
downward growth of the ctelunu which, uniting below, forms the 
pericardial sac, and the mesoderm al cells immediately external to it 
form the cardiac muscles. From the heart, by canalization, two 
aortffi each, dorsal and ventral, run out. 

From the area vaseiilosa two paire of vessels, then, are seen to 
run on well-defined lines. One follows the gplanchnopleural wall to 
the jiosterior of the lieart; the other, following the somatopleura on 
either side imtil the under side of the notochnrd is reached, there 
unites with its fellow into the anlage of the abdominal aorta and 
j^iins the anterior of the heart. When the branches from the vas- 
cular area are united to this the system is complete. The arrange- 
ment of the vascular system in the chicken is complete, but that of 
the mammal is very imeettled, and that of the primates is unknowTi, 
The general arrangement is for a vessel to surround entirely the 
area vasculosa, the sinus terminal is, which sends two omphalo- 
mesaraic vessels to tlie embryo. These, at the embryo, change their 
name to the sinus venosns, and into them empty the veins of the 
body walL Leaving by the double aortse, the blood flows through 
a series of arches on either side down to the abdominal aorta, which 
at or just before its exit from the body divides into two vessels run- 
ning out to the capillary system and again joins the sinus terminalis, 

Yerv earlv there are clear, granulated, and uucleated cells in the 
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hliKxi-stream, but before fcetal life is over they are identical with the 
rotl cells in the adult. 

The origin of the leucocytes is unknown. They appear much 
hirer than the red cells, not until the embryo is well differentiated 
ill all its organs, from some of which the white cell no doubt origi- 
nates. Xor is anything known of the other constituents of the blood. 

Three or four days after impregnation the ovum reaches the 
uterus and buries itself in the mucosa against the muscularis by a 
cytolytic or digestive action of the chorion cells. The ovum de- 
velops on its surface very early a layer of cells (to which the term 
troplioblast has been given), which erode the wall and then degener- 
ate, leaving spaces that persist as intervillous spaces in the placenta. 
It was once thought that the ovum lodged in a fold of the membrane, 
and a portion of the dccidua, known as the dccidua serotina, re- 
mained between the chorion and muscle. Section of Peter's ovum 
shows this not to b(» the case, and the name decidna serotina simply 
persists as that ])art of the wall where the placenta is attached. 
Chorionic attachment and nourishment last until the formation and 
attachment of the placenta, at al)ont th(* third month, when true 
parasitic growth begins. 1'he trophohlast, then, is a tenn applied 
to the outer layer of the epihiast, and is thought to surroimd only 
that ])art of the ovum which is in contact with the uterine wall; or 
if it does, that the layer is early lost elsewhere. These cells have 
the s])ecial function of eroding the nudcrnal tissues, that the ovum 
\\u\y be ind)edded in its suhstancc*. Tlu^se c(dls cover the villi of the 
chorion, and at the plnccntnl sitc\ where fully developed, consist of 
two layers. The basic layer is of large* and conspicUf)us cells, dark 
in color and with lnrg(» nuclei nrrnngcd in a single layer and called 
linnglnunV eells. T1h» iiuter, or syiicytiunj. is a mass of smaller cells, 
that multiply beyond the ovum Mini extend well (Uit into the maternal 
tissue with the definite function of digesting all tissue they come in 
contact with. 1'hese, opening up hlooil-V(»ssels, form large blood- 
Mpaees connected with the nrteriolep of the mother. While the syncy- 
timn \^ \Um lorjuing blood-sinusep in the mothet\ the villi of the 
cluM'ion, niepoih'nn covered by etdoderni. is btidding into these spaces, 
'''H'h hud covered by a layer of liniighain (»ellp. The syncytium eells 
Mfe fated to diRapp(>nr n-ifh Ihe forinalhiti of the spaces. T-angham's 
Inyer schmus Ifi have sojue futiellon Ihnl calls for its persistence a 
little longer, but if jr not periiinn(»td : isolnteil cells may be seen in 
the placenta of birth. 11ds Infler probably abst>rbQ food dinvtly until 
Ihe fietal hlood-vess(ds have reached the placenta. 11\e chorionic villi 
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grow out into the sjjaces and branch, having in each an artery and 
^Tein. These are Uranchea of the two dorsal aortie running l>ackvvard 
Pinto the haudietieL This type of circulation increasea with the 
shrinking of tlie yelk-sac. The cells of the villi that separate the 
two streams of blood are of ectoderm ic origin. Into them must pass 
the nourishment for the foetuSj even if there be not an elaboration of 
this substance in the cell itself. So, also, the excretion of the child 
must pass through these cells before it can reach the mother. It is 
analogous to the condition in the lung, where a layer of cells separates 
air from blood. These cells are a part of those that enter into the 
foruiation of the embrvo, nnd therefore have the same needs as the 
embryo. Taking the food of their own kind and discharging the 
snrplus into the foetal hlood-etream is the basis of fcetal nutrition. 
These cells have a selective action. Substances that are detrimeota! 
to the embryo are not easily passed thrnugh ; yet they do pass, and 
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Fig. 21.— Fonnation of the Primitive Brain, (AUnton. ) 



the foetus is subject to all the exanthouiata attacking the mother, 
though that germs of any kind iK^tiudly pass is a disputed point. 

When the primitive streak has deepened and nearly reached the 
notochord, it is closed over the top to form the canal by the medul- 
lary plate. Tliis plate develops backward, even ovt^r the primitive 
knot, and is considerably wider than the canal and rounded at both 
ends: It at first shades into the ectoderm of the area ^crminitivaj but 
soon is separated by a well-detined piling up of the cells from that 
Idmrfaee. As it closes over the blastopore there is some doubt as to 
whether it closes that opening. Snch an opening is usually thought 
to persist and is termed the neiirentic canal, and is shown in wax 
models of human embryos. The hoaped-np walls enclosing the canal 
ido so first at a point which is the anlage of the neck, and from there 
J extend both ways. The last point to be closed is in front, which may 
persist for some time, and is termed the anterior neuropore. Roughly 
speaking, the anterior half of this canal is the future brain: the 
posterior, the spinal cord. The cephalic end of the canal widens 
out rapidly, and by two constrictions is divided into three cavities or 
lateral pouches on either side, the posterior one tapering back to the 
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caliber of the cord. The lateral pouches are the fore, mid, and hind- 
brain. The caudal or spinal end of the canal is compressed and the 
sides thickened until the lumen appears as a vertical slit. The wall- 
cells are nucleated and radially placed. This, with the solid note- 
chord touching it below, is a very conspicuous landmark in any early 
slide. It soon gains the appearance of two thick, upright columns 
of cells, on cross-section, covered over by a thin plate of tissue and 
closed below by another thin plate. The two lateral columns of 
cells are differentiated into a dorsal and ventral band of tissue. In 
the brain they become much modified, but the six sets in the cord — 
the dorsal and ventral plates and the two dorsal and ventral bands 
of the lateral columns — are the anlages of the cross-tracts and the 
anterior and posterior columns of the cord. 

The origin of the nerves is unknown, but they are thought to 
be a direct outgrowth from the axis cylinder, while the supporting 
structure is of mesodermic tissue. The other theory advanced is that 
certain cells unite, end for end, their nuclei becoming the neurolemma. 

The walls of the forebrain, which is the anlage of the third ven- 
tricle, develop into important structures. From its fore part two 
buds are the optical vesicles, destined to be the optic globe and 
nerve. In the roof is the pineal gland, the anlage of an undeveloped 
median eye. The pituitary body develops from the floor, and from 
the upper and fore part pouch out the cerebral vesicles, the lateral 
walls of which are the anlages of the corpus striatum. The whole 
cerebrum is a development of this forebrain and its pouches. 

The midbrain is the anlage of the aqueduct of Sylvius. From 
its roof is developed the corpora quadrigemina, and from its floor and 
walls the tegmentum and cnirae cerebri. 

The hindbrain becomes the cerebellum, medulla, and pons, its 
cavity being the fourth ventricle. The ventral plate of this is the 
origin of all the spinal nerves. 

The body cavity, or Hf)lanchnoc(^le, lies between the two layers of 
the mesoderm upon its division. 1'his space is the anlage of the 
pleura, peritoneum, and peritonenl cavities. The pericardium seems 
to be first foriTied by n downward growth of the mesoderm towards 
the sharply bent-over licad. Tliese, before uniting, form a space 
around tlie heart, lying below the anlage of the pharynx. The next 
step is an ingrowtli of tlir* flf)lanchnop]eura carrying the vessels to 
the heart and just fKwterior to I bat organ. This is the septum trans- 
versum, the anlage of the diaphragm. This septum forms a cavity 
above and Ix'bind the perieardinin. the i)leura; and a larger one be- 
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low, the abdominal cavity. When tlie ventral plates close to the urn- 
bilic^B they are complete. Tlie iiiesodermic cells lining it soon ac- 
fjuire the character of the epeiitlyina of the pentoneum. At hrat this 
may be likened to a cylinder drawn over the intestinal tube and closed 
at each end. This simple arrangemejit is now^ to be considered coni- 
piieatcd liy the growth and development of organs from the meso- 
derm external to it* As the digestive organs develop they jut in until 
the complicated condition of the adidt is reached, where the peri- 
toneum covers and suspends the abdominal organs. Also the intes- 
tinal tube lengthens and becomes convoluted. 

When the uieseraic veins run in to the heart, carrying with theni 
the septum transversimij it closes until it reaches the endoderrtiic 
canal of the head. It is from this endoderm that, just posterior to 
the septum, a group of cells accumulate as the aniage of the liver. 
These cells and the omphalo-mesenteric veins are intimately blended, 
the cells arranging themselves aroimd the branches of the veins as 
the systems of the liver or hepatic cylinders. The liver is relatively 
very large in all embryos, and must play a very important part in 
its life, more so than in the adult. 

The Wolffian body is the origin of the kidney in part The 
Wolffian body is made up of lateral tubules at right angles to the 
body and duct. The duct opens into the cloaca in common with the 
rectum, the allantoic, and Its fellrkw-duct. At the termination of each 
tubule is a glomeruluB, apparently identical with those of an adult 
kidney, secreting urine. The Wolffian body reaches its development 
at the second month, and by the third has been superseded by the 
true kidney, Tt extends on either side from the septum to the clo- 
aca. Parallel and just internal to it is the genital ridge, with its 
duct of Miiller. Most <>f the cell-mass of the primitive segments 
enter into the Wolffian body, about two tubules corresponding to each 
segment. The body is fated to be divided into three organs. The 
anterior portion, the pronephros, is lost. The middle portion forms 
the genital gland, and the posterior or metanephros^ the kidney. 
The fate of the duct is not the same in the two sexes. In the female 
it becomes vestigial, but may be traced through the wall of the 
uterus and below as the duct of Gartner, while the tubules are the 
paroophoron, the genital portion persisting as the opoophoron. Tn 
the male the duct forms the epididymis, the vas deferens, and the 
ejaenlatory duet. The tubules of the genital portion are the vasa 
deferentia. Only in the male does the duct persist. The cortex of 
the pern] a n en t kidney starts as a bud where the duet opens into the 
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cloaca, from where the cells reach out and cover over the lower third 
of the Wolffian body. The ureter is the result of the growth of 
the body and lifting up of the kidney. 

The duct of Miiller is developed on the outer side of the Wolffian 
ridge, just below that duct, by an infolding of the coelom wall. Its 
cephalic end is open to the cavity, while below it is fused to its 
fellows and opens into the cloaca. By the third month part lies in 
the Wolffian ridge and part in the genital cord, which is the union 
of the Wolffian body, duct, and Miiller's duct. In the female this 
lower fused portion is the anlage of the uterus, and the upper part 
of the Fallopian tubes. In the male they are the sinus pocularis. 

The vagina is the downgrowth of the mesoderm from the fused 
end of Miiller's duct in the genital cord, and the lumen is formed 
by a canalization of its center. 

That portion of the allantois remaining within the closed cavity 
of the abdomen forms the bladder and urachus. The lower part, 
opening into the cloaca, sacculates and is afterwards joined by the 
ureters. The part above is the impervious cord of the urachus. 

The pharynx is formed in a complicated manner. Four pairs 
of biuls grow down just in front of the sharp curve which is the an- 
lage of the neck. Each of these is hollow. The processes, num- 
bered from the front, are the anlages of important structures and 
determine the branching and grouping of arteries and nerves. These 
four arches appear about the fourth week and are lined by the fore- 
gut, the walls of which they assist in forming, and at each cleft, 
therefore, there is a union of ectoderm and endoderm. The first arch 
is the mandibular, the second the hyoid, the third and fourth brachial. 
Each arch contains an artery, vein, cartilage, nerve, and muscle an- 
lage. Not all of these elements are to be permanent. The mandi- 
bular retains the cartilage, artery, and vein only, for example. The 
cleft between the first and second part is in part the external auditory 
meatus. The nerves to them are as follows : the third branch of the 
facial to the first arch; the eighth, to the second; the glosso- 
pharyngeal, to the third ; the superior laryngeal, to the fourth ; to the 
fifth and sixth, in man rudimentary, but well-marked in the fishes, 
the inferior lar^Tigeal. Each nerve supplies the muscles of its own 
arch and the cleft in front of it. At this time the embryo has two 
dorsal and ventral aortse, joined together by branches. These six 
branches loop up from the ventral to join the dorsal aortae, run in 
the arches, and join the dorsal aortae, which later unite into one and 
enter the heart. The common carotids are the ventral aortae. The 
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first and second brachial branches are lost, but the opposing branchee 
tliat run downward are the facial and liuguals. The third ie the 
first part of the internal carotid and ventricaliy the superior thyroid. 
The fourth is the subclavian on the right aide and the arch of the 




Fig. 22. — Dia^am of Fcet^il Circulation. 1, Umbilioal Cord, 
with Veins and Arteries. 3, Placenta. S, Diviaiona of Umbilical 
Vein. 4* Hepatic Branches. 5^. Ductus Venoaus- (?, Inferior Vena 
Cava. 7, Portal Vein. S, Right Auricle. 9, Left Auricle. 10, Left 
Ventricle. 11, Arch of Aorta. 14, Super jot Vena Cava. 15, Right 
Ventricle. J^, Pulmonary Artery. 17, Ductus Arterioaua. 18, De- 
scend in g Aortfl. 19, Umhilical Artwea, (Yotn^G.) 
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aorta on the left. The right dorsal aorta is lost, except for the upper 
part of the external carotid above and below the superior intercostal 
downward from the fourth arch. Vestigial remains of the ventral 
aortae are the common carotid and innominate arteries. The struc- 
tures developed from the floor of the pharynx are the tongue between 
the first three arches; the tonsil is the second cleft; the thymus is 
the third cleft; and the thyroid is the fourth cleft. 

The limbs appear as buds at the end of the third week. They are 
flat processes with an extensor and flexor surface. They spring from 
a lateral ridge of the somatopleura as outgrowths from the body-wall. 
Opposite to each limb are seven of the primitive segments, and to 
each they send seven elementary arteries and veins, nerves, etc. By 
the fifth week constrictions mark the location of the joints. Differ- 
entiation extends from the periphery outward. 

HEREDITY. 

As to what sexuality is or what is male and female, the theory 
of ^linot alone seems to explain. He takes the ground tliat the union 
of tlie male and female elements produces a hermaphroditic or non- 
sexual cell. This cell can reproduce l)y division only, and each part 
must be an exact copy of its parent. That the cell, by extruding 
chromatin in the polar globules, gets rid of its male element and the 
rcMiiainder is purely female. In the same way, the chromatin of one 
of the second generation of cells from a spermatid will become a 
spermatozoon. The ovum is asexual until the extrusion of its polar 
globules, and sexuality is a relationship; exactly what, we do not 
know. It resides in tlie nucleus of the cell, whereas itritability, con- 
tractility, etc., have their site in the protoplasm. The two sex-cells 
are not alike. Originally identical, the one is stored with food or 
onerg}% the other with chromatin or energizing principles. The work 
of Professor Jacques Loeb has shown that the essential factor of the 
nuile in fertilization is a chemical one that can within certain limits 
be duplicated. The lower the scale of life, the less do the sex-cells 
differ. The more dissimilar the cell, the more the whole body enters 
into sex differences, to produce and favor the union of the sex pro- 
ducts and to protect the result until maturity. 

When two cells of algae sexually unite by conjugation there are 
no difforoncoR in the cells, and thoy do so because they are of the 
right stage and sufficiently stored with food. When a higher type is 
reached we see one cell containing the food for division and the other 
the exciter to division, and with this the whole individual, even to 
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special organs, modified for the sole purpose of appealing to every 
sense that will promote the sex union. As to why this ia needed we 
can only guess. Every cell must sooner or later die, and this be- 
cause it can no longer adjust itself to outside influences. The forces 
in the cell will no longer react in their present combination. To per- 
petuate the species there is needed a new cell with these forces drawn 
from different sources. Inbreeding will result in deformity or tie 
loss of the power to reach full development; crossing will produce 
a more vigorous stock. It also equalizes the varial tendencies, until 
the race as a whole alters as a real adaptation to environment. Where 
species have been geographically isolated wide variation will come 
in time J but only what conserves the whole. Sporadic variation is 
both checked and forced on the race, according to the needs of tlie 
whole, hy sexnal union. 

Now J as mentioned, difTerentiation is of two types; one of the 
cells as a whole, and the other where part only is changed Avhile the 
remainder continue to stay embryonic, in turn developing* Theories 
of heredity'" are based on this. Not all of the cells of the segmenting 
ovum develop into the embryo or its membranes* Part of these cells 
remain unchanged and are enveloped and included in the future 
genital organs. The descendants of these cells are the ova and the 
spermatozoa, a part of and yet not peculiar to the individual itself, 
but. as it were, a portion of the whole human race. This holds the 
species free from variation and all the individuals in it identical. 
Now, on the other hand, the individual all his life tends to alter his 
sm-rnundings — to yield to outside influences or react to external stim- 
ulation* The germinal cells are the original embryonic tissue^ but do 
not develop or prepare for future sexual development until the indi- 
vidual is an adult and has modified or varied about all it will. Everv 
individual has apparently the power to add to the germinal cell the 
rei^ult of his own variation in proportion to the need for this change. 
Were the individual to have the power to transmit his variation im- 
controlled liy the tendency to follow race lines, a few generation!^ 
would see a new species for every individual. All this is altered 
when the two factors are united, and again when another individual 
is required. Only the common and therefore the needed yariatton 
will be in force, the rest being neutralized. The offspring is thus 
held true to the prototype. Tlie modification by the individual or 
formative influence of the adult on the enclosed germ eelL persists 
forever; it is a permanent impression on the race. If unopposed 
hy the uniting cell, or if aided by a like impression, the result will 
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show in the child. Peculiarities of grandparents are strikingly steen 
at times, or even long pant and forgotten liistor}' of the raeu may 
repeat itself (atavisni) if nn cor ret- ted* 

It is also fair to assume that this force is not eqnal in all nr any 
two individuala of the rflce, and that the offspring will resemble that 
parent in whom the inciivIdtialiBiii prttdom i nates ; also that it variea 
from time to time in the same person. To the germ-cell, then, is 
added llie whole result of tlie formative foree of the adult hody with 
all its peciilisir mtKli fixations, and ecpially in hoth s^excs. The repro- 
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ductive foree lies io the niielcns, and since it is the ehromatin in the 
male that is tlie essentia! part, it is likely that this force is there. 
The chromatin of the male or female eell is identical with that of j 
every cell in their respective bodies, United j they coincide to tt 
race and such variation as ie coincident or not opi^osed. 

Germ -eel Is. or a portion of the original cells of the oviini that 
do not take part in t!ie development of the end^ryo, have been traeedj 
in animals to their p^^sition in the genital epithelium. These ar 
just outside of the embryo until the closure of the abdominal platea 
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when they migrate over the wall to a well-delined spot on the mesen- 
tery, where later are developed the genital organs. These are re- 
productive cells inclosed and called the genital epithelium. They 
multiply slowly, during embryonic hfe at leaat^ and never nnife into 
tissue, but reniain always is*)kted. 

The deeidua vera is that hypertrophied membrane of the womb 
which develops &f>on after fertilization and extends to the internal os, 
Hegar and Leopold have shown that it is but a modified endo- 
metrium. 






The decidua refiexa is that portion of the uiemhrane that has 
eloaed over the ovum when it has eroded into the muscle. Aa the 
ovum swells, it hypertrophies. During the early months the ovum^ 
covered by decidua reflex a, does not till the womb^ but is a tumor on 
its surface, and considerable spaee is between the decidua vera and 
reflexa. By the third month the embryo has pushed the two decidua 
together^ and they fuse. 

The placenta h formed by the union of the decidua with the 
chorion at the spot where the trophoblast of the chorion eroded its 



62 HAND-BOOK OF OBSTETRICS. 

way under the surface. It is composed of fcetal and maternal struo 
tures. The fronds of the chorion, carrying their vessels, project 
into the maternal intervillous spaces and sini, but at no time is there 
any connection directly of blood. The two circulations are separated 
by the vessel-wall and a double layer of chorionic epithelium and the 
stroma of the villus. 

The bulk of the placenta is composed of the mass of villi dipping 
into the sinuses of maternal blood between the decidua seratina and 
the chorioji itself. 

The placenta is the nutritive and respiratory organ of the foetus. 
The human placenta is monodiscoid, 15 to 1ft centimeters (6 to 7 
inches) in diameter, 3 to 4 centimeters (1 to V/.^ inches) thick, thin- 
ner at the edp:es than at the center, and weighs 500 to GOO grammes, 
about one-sixth the weight of the fcetus. The uterine surface is 
roughly divided into fifteen or twenty cotyledons by sulci. The 
f(Ptal surface is smooth and continuous with the amnion, which may 
be pooled off, leaving a granular surface. The cord is nonnally in- 
serted at the center, but may be on any part. A tendency to poly- 
discoid or bidiscoid placenta is a reversion to conditions found in 
animals — anthropoid apes alone of all the vertebrates having a single- 
disced placenta. This is of interest from the danger of leaving an 
acoossory placenta behind. Examination of the removed portion will 
show in such a case a large vessel with open mouth at the periphery. 
Such fragments are foreign bodies in the womb, certain to cause 
luvmorrhage, or, if retained and organized, will become malignant 
tumors. Kebemont-Dessaignes reports in the Paris Maternity, 6701 
labors with 19 double placentas, one in 352 cases. 

The placenta is a highly differontiated tissue that not only al- 
lows of osmosis, but it carries on secretion, elaboration, and digestion 
for the child. Some substances, as opium, mercury, arsenic, and 
iodine, as well as the toxins of the eruptive fevers, pass readily to the 
fcotus. It is not proven that it secretes any substance concerned in 
foetal metabolism, although a diastatic ferment capable of converting 
starch, a weak glycolitic ferment, and one akin to trypsin have been 
found that evidently prepare material for the synthesis of the foetus. 

The umbilical cord, or funis, is the connection from the placenta 
to the child. It is dull white in color, and carries the two arteries 
and the one vein of the foetus. It is about 1 to V/., centimeters (^/j 
inch) in diameter, and its length is 56 centimeters (22 inches), with 
great variations. A short cord of less than 15 centimeters (9 inches), 
which is the distance from head to navel, would be a bar to labor. 
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may thus amputate limbs, or, in the case of twins, if twisted, 
asphyxiate both. A section of the cord at the umbilicus will show the 
shrunken remains of the yelk-sac and cells of the allantois. The 
cord is strong enough to resist considerable force, but has a weak 
spot a few inches from the navel, so that a child dropped from a 
few feet will rupture the cord at that point. Nature removes the 
cord by a line of demarcation at the navel. The weaker the baby, 
the longer before this takes place. 

DEVELOPMENT BY MONTHS (LUNAR). 

End of First Month, — The embryo is 1 centimeter (Va inch) 
long and weighs 20 grains. Head, trunk, and buds of limbs can be 
seen ; all organs, as the heart, lungs, hair, etc., can be recognized. 
The four brachial clefts are not closed, but the child is practically 
formed and the rest is development. 

End of Second Month. — The mass is about the size of a hen's 
Qgg. The embryo is 5 centimeters (2 inches) long, and weighs 350 
grains. The chorionic villi have disappeared, exce])t at the future 
placental site. There is fluid in the amnion, and it is nourished from . 
the mother. Sex alone is indistinguishable. 

End of Third Month. — The mass is the size of a goose egg. The 
embryo is 8 centimeters (3 inches) long; the placenta is 2 by 3 cen- 
timeters (1 by IVa inches) and is attached to the womb. The ribs 
are marked, fingers perfect and not webbed. Sex cannot yet be told. 
The bronchial clefts are closed. 

End of Fourth Month. — Embryo 8 centimeters (3 inches) long, 
weight 1800 grains, cord is spiral, sex now marked, body has lanigo 
hairs, and the child will live a short time if born. 

End of Fifth Month. — Embryo 20 centimeters (8 inches) long, 
weight 4100 grains, cord 30 centimeters (12 inches) long. Quicken- 
ing has occurred, and if born it tries to breathe. The skin is 
wrinkled, eyes open. 

End of Sixth Mo7ith. — Embryo 30 centimeters (12 inches) long, 
weight IVa pounds. Some fat is present, hair on head, will breathe 
and live some hours. 

End of Seventh Month. — Embryo 38 centimeters (15 inches) 
long, weight 2^/^ pounds, meconium is present. It will breathe and 
])erhaps live. 

End of Eif/hth Month. — Embryo 40 centimeters (16 inches) 
long, weight V/.^ pounds. There is considerable fat. The lower epi- 
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pliytiis of the femur is osailied, ane testiole is clown. The child will 
live with care. 

End of Ninth Month, — Embryo 43 centimeters (17 inches) long, 
weight 5V^ pounds, quite fat, nails not yet to finger ends. With 
care it will live. 

End of Tenth Month {Birth).— Embryo 51 centimeters (^^0 
inchesi) long, weight 7 pounds, nails even with fingers, 8 kin pink, 
cuboid center just ossifviog. 

At birth all the ductless glands are larger relatively than in 
adults. 

To determine tlie age of a fcetus there is a quick rule based on the 
lengtlu At one month (4 weeks) it is 1 centiuTeter; second month 
(8 weeks) J it is 4 centimeters; third month (1'^ weeks), 9 centi- 
meters, or the square root of the length in centimeters is etjual to 
the age in months. This will hold good up to the iifth month, when 
the length in centimeters divided by five will give the age closer. 

THE CHILD AT BIRTH, 

Xo sign alone determines a child's maturity and fitness for ex- 
trauterine existence. At 2Bi) days it weighs 3317 to 3459 gramuics 
(7^'. fo ^^Vg pounds), a vast majority being between the Hmita of six 
and nine pounds. Males are a little heavier, and the fi r^t child is 
apt to he hghter than the average of the woman afterwards. This 
is probably due to the rigid abdominal walls. 

The measurements of the average head are first, of the rigid base 
between the base and points of the yielding vault and between points 
on the vault. 

The bitemporal, TT, is taken between the anterior extremities 
of the two coronal sutures. It is 9 centimeterg (3.15 inches). 

The biparietal, BP, is between the two parietal eminences. It is 
8.25 centimeterB (3i)4 inches). 

The occi pi to-frontal, OF, is the greatest distance between the 
oceiy>ital protuberance and the frontal bwe. It is 11.7.5 ci^ntimetera 
(4,-'iti inches). 

The occipi to-mental^ OM, is the greatest distance between the 
occipital protuberance and the point of the chin, and is tlie longest 
diameter possible of the head, it is 13 centimeters (5,1 '2 inches). 

The suboecipito-bregmatic, SOB^ is from just in front of the large 
fontanelle to the neck behind the foramen magnum. It is 9.5 cen- 
timeters (3»73 iuches). 



i 



56 



HANDBOOK OF OBSTETRICS. 



The trachello-bregmatic, TB, is from the bregma to the neck 
in front on a level with the chin. It is 9.5 centimeters (4.76 inches). 

The bimastoid, BM, is between the mastoid processes. It is the 
width of the base and is 7.5 centimeters (3 inches). 

The distance between the malar eminences, MM, or bimalar^ is 
also 7.5 centimeters (3 inches). 

The fronto-mental, FM, from the glabella to the chin, is the long 
diameter of the face. It is 8.25 centimeters (3.25 inches). 

The suboccipito-frontal, SOF, from the root of the nose to the 
neck behind, is 11 centimeters, (4.5 inches). 




Fig. 26. — Side View of Child's Head at Term, with its Diameters and 
Measurements. ( Williams. ) 



The occipito-mcntal is tlie longest diameter of the head, but the 
distance from cliin to neck is greater than from occiput to neck. A 
force acting on the liead, therefore, tends to push the longer arm of 
the lever downward and flex the head to the suboccipito-frontal or 
sliorter measurement, wliere the leverage is uniform. This mechan- 
ism of flexion is very important. 

The parietal eminences, forehead and occiput, are bony points 
wliere ossification is advanced and at which no moulding can occur. 
They are the points that are fitted for and must impinge on the 
pelvic planes of the mother. 

The occipito-frontal plane, or cross-section of the head at the 
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opci pi to-frontal circumference^ !s nearly eireulan It is 34,5 centi- 
meters (13,58 inches). 

The suhoccipito-bre^matie plane, or section tli rough the parietal 
eminences, is nearly circiih^r also, and is the ideal plane at labor for 
the head to enter the pelvic inlet. It is ;}0 centimeters (11,8 inches). 

The occipito-mental plane of cross-section is oval and the largest 
of all. It is ."^7 centimeters (14.5 inches). 

The bisachromial plane only becomes of interest after perfora- 



Occiput 




Fig. 27, — Child's Hptid at Term, Viewed from Above, with Diameters 
and Meaaurements. (Williams.) 



tion of the head and in monsters. It is about 34 centimeters in 
circumference (13 inches). Likewise the bisachromial diameter is 13 
centimeters (4.75 inches). 

The dorso*stemal diameter is f) to 9.5 centtnTeters (3.5 to 3,'?6 
inches) J and tlie bis-iliac diameter is 9.5 to 10 centimeters (3.75 to 
4 inches). 

As tlie child lies in the womb^ the length of the fcBtal ellipae, 
or the distance from head to breech^ is 2-5 centimeters (9.5 indies). 
This measurement is of importance in version. 
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The head is relatively very much larger than in the adult, as is 
also the liver, which is V30 J^s entire weight. Obstetrically, the baby 
is divided into head and body. The body is easily compressed and 
rarely causes trouble. The head is not easily altered, the face and 
base not at all ; and where the base or face can pass, the rest of the 
baby can follow. The moulding of the skull is in the two frontal, 
two parietal, and occipital bones. These surfaces may be dented in 
like stiff paper without injuring the brain, which stands much pres- 
sure and alteration of shape. Any change short of actually breaking 
the bones will neither kill the child nor alter its future mentality. 
The bones of the vault are united by cartilage, and the thin edges 
of the parietals easily override the occipital and frontah At the 
union of the frontal, coronal, and sagittal sutures is the anterior or 
square fontanelle, soft and easily the first landmark on the presenting 
fa^tal head. It only ossifies months after birth. Not only is the form 
thus altered, but the cerei)ral fluid as well as blood to the body is 
forced into the spine and actual bulk is reduced. At the union of 
lambdoid and sagittal is the small posterior and triangular fontanelle, 
which is obliterated in labor by the overlapping bones. Two others 
on either side exist, but are not readily felt; the anterior lateral at 
anterior tip of parietal, and posterior lateral at posterior tip of pari- 
etal. They are of no diagnostic importance. Occasionally in the 
line of a suture a small false fontanelle may be present. 

The temperature of the foetus is one degree Fahrenheit above 
that of the mother, from functional activity which is absorbed by the 
liquor amnii. The new-born child is richer in red cells than the 
adult. The body is plump and well-rounded, there are no lanigo 
hairs, the eyes are open, the vernix in only on backs of hands and 
flexor surfaces. Miliaria are on the nose, it sucks and cries vigor- 
ously, the nails project, cartilage of nose and ears is firm, eyebrows 
and lashes formed, hair is one inch long on the head, the breasts 
are large and secrete, and the testicles are in the scrotum. There 
is a center of ossification in the lower epiphysis of the femur and 
upper of tibia, the astragalus has a well-defined center, and that of 
the cuboid joint shows. The baby has very imperfect hearing, but is 
sensitive to jars. Taste is well developed, also smell. There is appre- 
ciation of light at birth, coordination at the sixth week, will follow 
movements at two months, and perceives colors at three months a 
little. Will recognize the nurse or mother at about three months. 
Feeling is very poor, the sense of touch being sensitive to form in 
the mouth first of all. The muscles act involuntarily. The legs 
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straighten out about the third week. At four months, it tries to 
raise its head and has a voluntary grasp. At nine months it can creep ; 
ten and eleven months sits alone; stands at nine months to a year; 
walks at ten months to fourteen; at sixteen months usually can 
walk. The head may be flexed until the chin touches the sternum, 
or extended until the occiput touches the cervical spines, without 
injury to the neck-muscles, or it may be rotated on the shoulders 
ninety degrees, Tamier even says one hundred and eighty. 

^ At birth the stomach is relatively small and intestinal action 
rapid. Its heat-generating power is almost nothing. It should gain 
about two-thirds of an ounce per day; but ten days after birth it 
should weigh the same as at birth, from excretion and loss of me- 
conium. At five months it should have doubled its weight at birth, 
and three times its birth-weight at one year. At six years it should 
be twice its length at birth. 



CHAPTER IV. 

PHY5I0L0QY OF PREGNANCY. 

CHANGES IN THE BODY PRODUCED BY PREGNANCY. 

The changes are mostly in the genital organs, but the whole 
body is affected thereby. There is greater metabolism, in general a 
condition throughout of hypertrophy and hyperplasia; nowhere is 
there atrophy. 

The vulva is enlarged, veins engorged, secretion more profuse, 
rugae more marked, and pigmentation pronounced. During the last 
months the glands are so active as to give a physiological glandular 
vaginitis. During the first month or two, while the womb is in the 
pelvis and pressing down, the vagina is shorter than normal; later 
it is lengthened. As the vagina lengthens and the womb falls forward 
a^rainst the abdominal walls, the cervix is higher and points more 
backward and a little to the loft, from obliquity of the womb. The 
canal is broad and patulous! 

In the litems the greatest changes of all naturally take place. 
Its normal size is at once increased by a hypertrophy of all its parts. 
This begins at conception and is reflex at first, being also found in 
extrauterine pregnancy. Its capacity is steadily increased to five 
hundred and twenty times at birth, while its surface area is increased 
from about six inches to over three hundred and forty, and its weight 
from (me and a fourth ounces to two ])ound8. While there is hyper- 
plasia of muscular tissue, there is especially hypertrophy, each muscle- 
cell increasing. 

During the first month it is pyiifonn, becoming cylindrical and 
rounder. During the second month and third month it becomes a 
sphere. During the fourth month it tends ix) an ovoid with anterior- 
posterior flattening, most marked at end of fifth month. During the 
sixth, seventh, and (»ighth months it. becomes egg-shaped. During 
the ninth month the anterior lower segment is bulging from the 
settling of the head. It sinks from weight and softening of the sup- 
])ort below. Thv ])elly is Inrgest nt tin* (»nd of the eighth calendar 
month. It softens hIso ns |)regnancy advances, almost fluctuating 
at term. 

(60) 
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The digestive system Ib sensitive and food h easily vomited* 
There are acidity, flatidencej heartburn, etc. Later '"longings" for 
queer diet^ and theii^ as the need eomeBj a condition of chronic hun- 
I ger, accompanied by an increased secretion of HCl and pepdn and 
I algio motility. This is above normal at the seventh month, and at its 
K height the eiglith and nintli months. Parity does not intluenee this. 
1 The bowels are loose from incj'eased peristalsiSj later constipated from 
^(pres^ti TV. 

»The heart bIkiws left ventricle hyper trophy and is increased in 
rhythm as well as force* The blood is increased in its ivatery ele- 
ment, does not coagulate so readily, and is in a condition of hydrse- 
mia. The cells are but little changed in amount. This gives a 
plethora, but a physiological an^^ruia as well, 

(Breathing is more rapid and is of the thoracic type. It is also 
shallow ; cough and dyspntea are frequent. More carbon dioxide is 
excreted. The urine is increased in amount, and its specific gravity 
is lower. The chlorides are increased and the phosphates and sul- 
phates, which are used by the child, decreased. There is a tendency 
to albuminuria^ which is found in the majority of cases and is not 
pathologicaL The albumin tei^t for eclampsia is therefore valueless. 
The nervijus syj^tem is exalted and the woman emotional even 
to the point of being hyBterieal at times. There is increased sensi- 
tiveness to light and sound, odors, etc. Many of these are but in- 
Itensihcations of what may be noted at each menstrual period. Her 
disposition is markedly changed, and it is a critical time for those 
disjDoaed by heredity to insanity. 
The thyroid gland hypertrophies, and, as the skin functionates 
more, bathing should be often er and regular. Pigmentation of tJie 
abdomen* breasts and vulva is always seen, and chloasma on tbe fore- 
head is common. Striir on the abdomen mark its distension and re^ 
main permanently as white stars. 

The Tia\'el remains depressed until abr>ut the seventh month, 
and then pouts until term. On the iskin the effect is increased action 
and pigmentation. There axe no eruptions characteristic of preg- 
nancy, but all existing ones tend to pigment. 



DIAGNOSIS OF PREGNANCY, 

There is no condition more difficult to diagnose, and there is no 
condition so often mistaken for sfjmething else, or overlooked, as 
pregnancy. And there is no mistake in diagnosis that will injiiTe 
the physician more. Every married woman will be found in one of 
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two classes, either dreading pregnancy and in constant fear of it^ 
or ardently hoping to become so ; and no woman will be found indif- 
ferent. Upon every diagnosis will depend fear or joy, and may in- 
volve honor and life. Nor can you trust all the statements made to 
you, for the patient's mind is inevitably biased by her wishes. It is 
well to consider every married woman pregnant imtil proven not to 
be so. 

Tlie signs of pregnancy are divided into two classes: subjective 
and objective — those appreciated by the woman herself, and those 
educible by another. 

(A) Subjective, — These are: — 

1. Cessation of menstruation. 

2. Nausea and vomiting (or ''morning sickness"). 

3. Increased salivation. 

4. Flatnej^s of the abdomen. 

5. Fullness and tingling of the i)rea8ts. 

G. Striae and pigmentation of the breasts. 

7. Leucorrhcea. 

8. Quickening at four and a half months. 

9. Nervous i)henomena, vague and peculiar symptoms. 
10. Irritable bladder. 

(B) Objective, — These are: — 

1. Changes in the face. 

2. Changes in the breasts. 

3. Progressive changes in the abdomen. 

4. Pigmentation of the umbilicus and linea alba. 

5. Congestion of vulva and vagina. 

6. Palpable Braxton-Hicks contractions. 

7. Ballottement. 

8. Softening of the cervix. 

9. Hegar's sign — a soft lower uterine segment. 

10. Foetal heart and funic snuffle. 

11. Placental murmur. 

12. Change in the urinary phosphates. 

13. Johnson's vaginal rhythmic color changes. 

14. Pasch's sign or wave in the liquor amnia. 

15. Palpation of the foetus. 

Subjective Symptoms. — 1. Menstruation may be suppressed from 
many causes other than pregnancy, although this is the one great 
sign first calling the woman's attention to her condition. It may be 
suppressed by emotion, especially fear, or it may be denied or simu- 
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Ifltetl, It cannot be suppressed without symptoms from taking cold. 
Suppreg^ion is an early and regular sign of failing health, especially 
]ih(hisi8j and may be the res^uit of the change of cliuiate or lactation, 
'1'Ih* woman may menstruate once sHghtly after conception, while thtj 
uvuiii is still in tlie luhe. 

2. Xauiiea and voniiting, or *'nioming sickness/* is the next sign 
ihii woman has laarned to expect. This comes on in the sixth or 
seventh week and in very constant. It is the result of the increased 
uterine siice j^ressiug upon the nerves. It is not a sure sign, for it is 
found ill auy ease of pelvic irritation nnd may even he the result of 
iuiagimitio!!. It is usually noticed upim arising in the morning, with 
thi' added pre^ss^^ure of hlood due to the erect position. Sexual inter- 
coinife will especially start it. Few pregnant women are free from 
it in some form, varying from nausea to real distress and vomitmg. 
It will last until the wonih rises out of the pelvis. Kest in bed and 
takintf light food hefore arising will nsually act beneficially* Oxalate 
of cerium is a time-honored remedy, but has been of little service in 
my hanfls. This nausea must not he ronfoniided with the more seri- 
flus eondition resulting from a toxs&mia of pregnancy, which usually 
appears in the latter ]uilf, but the two sharle into each other and any 
j^erioua vomiting shindd be carefully looked into. 

3. Salivation is often profuse and may last a long time. There 
is no known reason for it, other than tlie sympathy nf parotid and 
uvarian organs, as shown hy coitus sore tliroat or change in parotitis 
from gland to ovary or testicle. 

4. Flattening of tlie ah tl omen from descent of the womb is a 
sign too vague tn l>e more than mentioned. 

5. Fullness and tingling in the breasts is fairly constant. It is 
the result of increased blood-supply by reflex irritation. This is 
met with in any tumor or eondition increasing the supply to the 
womb and pelvis. 

(i The breasts early become striated and pigmenteiK following 
the increased hlo<>il-supfdy. 

7. The pelvic congestion will often result in leucorrluea in 
nearly every case, more or les*^ profuse. It has Ijeen mistaken for 
gtmorrhcea, and is usually seen in the tubercular or those of poor 
vitality. 

^. The third great sign the woman watches for is quickening, 
which is about ihe mifl-period — four anrl a half months. It is a trem- 
bling, peculiar feeling, that may cause faintness and collapse in a very 
Tiervoiis wnuian not erpecting it. This will increase in force to a 
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well-defined kick at term. They are voluntary movements of the 
foetus adjusting itself to position, and later on seem to be a fonn of 
exercise. They are reflex on the part of the child, being easily elu- 
cidated by the cold hand placed on the abdomen, when it becomes 
an objective sign. The woman should be instructed to note the date 
of their first appearance, as a check to the time of labor. Intestinal 
movements have been mistaken for it. Quickening was once thought 
to mark viability of the child, but this is not so. 

9. Alterations in the nervous system change the woman^s dispo- 
sition. She is 'Tiigh strung," easily faints, or becomes hysterical. 
She is full-blooded, plethoric, perhaps dizzy, and it often happens that 
a nervous, irritable woman becomes angelic in temper, and vice 
versa. This irritability should be impressed upon husband and fam- 
ily. The woman is not in a stable condition, and requires the utmost 
forbearance and kindness. In the predisposed it may even ter- 
minate in mania or melancholia, which is usually transient. The 
woman, too, often craves most peculiar articles of diet, and within 
reason her taste may be acceded to, although no harm results from 
withholding it. 

10. The congestion and weight of the womb will cause an irrit- 
able bladder, rarely a mild cystitis, until the womb rises u]), about 
the fourth month, and again when it descends in the last few weeks 
prior to labor. 

Some women claim to know when they are impregnated, by 
their feeling during coitus or soon after. This is probably only due 
to a more perfect satisfaction, which is equivalent to a greater likeli- 
hood of pregnancy. Such statements must be taken "cum grano 
sal is." Again, it is possible for a woman to go to term with her first 
child and not realize her condition, though instances of such un- 
sophistication must, of course, be exceedingly rare. 

Objective Symptoms. — 1. The face changes in pregnancy. 
There is a full, animal, contented look that is more or less notice- 
able. It will take a good deal of practice to appreciate the facies of 
pregnancy, nor is it at all reliable, but it will often assist. The 
bounding pulse suffuses the face and eyes. The eyes may be ringed, 
and in the last months of pregnancy the forehead may show chloasma 
spots. 

2. The breast changes are also objective in so far as they show 
enlargement, striae, prominent and erected nipples. The glands of 
Montgomery are projecting and large towards the end of term. The 
colostrum can be pressed out in the later months ; this, exuding and 
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drymg, may cujat the nipple with branlike flakeSj even before expres- 
sioii iji possible. The strisB are due to Itypertrophic adui of the gland 
showing through the ekin and are seen in the first few montlis, 

3, Very diagnostic is the progressive enlargement of the womb. 
iJuring the first three mouths it is in the pelvis by its weiglit, press^ 
ing on the bladder. At the third month it is on a le\'c4 with the 
top of the fi^yniphysis, and from that on steadily rises uniil it reaches 
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Fig. 29. — Relative Height of the Fundus at the Various Weeks of 
1 ^ legu ii ney . ( \^ J Lu a m 8. ) 

the epigHFtrium at the lieginning of the last rnonthj when it sinks 
half way (\o\yn to the umhilicne, while the prcBsnre s}T3iptonis recur. 
A pregnant womb is a pyrifornij unilateral tunmr, fast l»elow and 
movable above, arising in the abdomen abont two fingers' breadths 
each month. Bimanual examination will show that it is the womb 
or connected witli it Tumors of the womb might give all the con- 
gestive symptoms of pregnancy, hut it would be in the face of all 
probability ti> have a tumor increase regiilarly and progressively as 
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a pregnant womb month by month and remain equilateral, After the 
fiftli month the heart and movement of the cliild could always be 
obtained. 

4. With the abdominal distension the umbilicus pouts out and 
the linea alba becomes pigmented — the linea nigra. This is more 
marked in brunettes, but traces of it always can be seen. It is more 
noticeable below the navel, but may reach from pubes to ensiform. 
At the same time the skin is marked by oval, reddish spots more 
noticeable in the flanks, due to minute haemorrhages in the over- 
stretched skin. These are about'l centimeter (-/r, inch) long by half 
as wide, with their long axis lengthwise. They are more marked 
in primiparae. During the })uerperium they are absorbed, leaving a 
white cicatrix that is permanent and a ])uckered, mottled look to the 
skin. It is often possible to determine by them the fact of previous 
})regnancy, or at least great abdominal distensitm. 

5. Jacquemier's sign. As early as the fourth week, or earlier, 
the pressure of the womb has caused a c(mgestion of the vulva and 
vagina. Its intensity depends upon the complexion. It is darkest 
around the urethral orifice. 

Alexander's sign is given to a pulsation of the vaginal vessels 
not normally felt. To the finger the vagina also seems hotter than 
normal. 

Both of these signs depend on pressure and congestion, and are 
not diagnostic of pregnancy. 

6. Occasionally at the fourth, and always alter the sixth month, 
the child may be felt in the womb. After the third month there are 
rhythmical contractions, and alternate softening and hardening of 
the womb, which become more pronounced as pregnancy advances, 
and culminate in the contractions of labor. These were named after 
their first observer, Braxton-Hicks. They are diagnostic of preg- 
nancy. 

7. After the third month, and by the fifteenth week surely, when 
the placenta is attached to the womb and the cord is formed, bal- 
lottement may be elicited, which is the first and earliest certain sign 
of pregnancy. After the child has filled the cavity of the womb 
it will not be possible to obtain it. There is but one pro])er way to 
get it, and that is with the woman erect. The finger resting on the 
cervix is given a sharp upward lift while still kept on the os. The 
fd'tus will in one or two seconds descend and convey to the finger a 
slight blow. The upward lift floats the foetus to the fundus in the 
anniia, and as it slowly settles it ccmveys the second jar. The fcetus 
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-•• 
must be free and movable and in a relatively roomy womb, and there 

must be as well considerable delicacy of touch to get this sign, but 

there is notliing else that feels the same. 

8. The softening of the cervix, which begins in the second or 
third week, is GoodelFa sign. If the cervix is as hard as the nose, 
there is no pregnancy ; but if it is as soft as the lip, there is. 

9. Closely allied to the above is Hegar's softening of the lower 
uterine segment. Bimanual examination will give the sense of no 
resistance above the cervix. It feels there as soft as if composed of 
nothing but membrane. With the finger in the rectum and thumb 
in the vagina they can be almost brought together above the cervix. 
It can be felt about the sixth to eighth week. At the fourth month 
the OS opens and the examining finger can note that it is everted. 
It is claimed that a nodular irregularity of the womb can be felt 
earlier, the result of the lateral implantation of the ovum, and that 
it is a very early and reliable sign. I have never been able to feel 
certain enough of it to give it a diagnostic place. 

10. An absolute proof of pregnancy is the sound of the foetal 
heart. This was first noted by Meyer, of Geneva, in 1818, and is 
perhaps the most positive of all signs, but unfortunately cannot be 
heard earlier than four and a half months or the mid-point of preg- 
nancy. It is double; the first sound is loud, the second shorter and 
harder to hear. Their frequency is 140 to 150 per minute and it has 
been likened to the ticking of a watch heard through a pillow. If 
the child kicks or exercises they will increase a little in frequency, 
and they change position with the child. The sound is transmitted 
through the back, that being the densest part of the child, and this is 
a valuable guide as to its position. In vertex presentations the 
sounds are below the navel; in breech, above. In L.O.A. they are 
best heard in the left lower quadrant. There is nothing like this 
sound, for it is independent of the mother. Of course, if the child 
is dead they will not be heard. During the period of Braxton- 
Hicks contraction they are louder and may not be heard during re- 
laxation, and for the same reason they are best heard in primiparae 
and those of tense abdominal walls. In the case of multiparse with 
much anmia and very fat walls, some trouble may be incurred, but 
care will always find them. In a few cases congenital foetal heart- 
murmurs have been diagnosed before birth, particularly pulmonary 
stenosis. 

11. The placental bruit is a long-drawn-out, soft blow — "voo-o-o" 
of low tone, synchronous with the mother's pulse. There are two 
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theories as to its origin: first, that the blood rushing through tlie 
sini of the womb breaks up into fluid waves; and second, that it is 
caused by the pressure of the womb on the abdominal muscles. It 
may persist after birth or shift position slightly, and is heard wlietlier 
the child be dead or alive. It is not a positive proof of pregnancy, 
nor can it be heard before the fourth month. During pains, it is 
strongest during the beginning of a pain and decreases in the interval. 
A similar sign, lower and fainter in character, may at times be 
heard over the abdomen of the child and synchronous with the fcetal 
heart. This is the umbilical or funic snuffle or bruit, and is produced 
by the narrowing of the vessels at the navel. 

12. Gray's sign, he claims, is diagnostic as early as the twentieth 
day. He says: "The normal triple phosphates of the urine are 
feathery and stellate. Very early the feather forms disintegrate and 
become crystals." To an inch of urine in a test-tube he adds one-third 
as much of Tyson's fluid, which will preci[)itate the phosphates in 
twenty minutes. Examination with a low-power lens will show the 
characteristic crystals in pregnancy. Tyson's fluid is composed of 
ammonia-chloride one part, aqua ammonia one part, magnesium sul- 
phate one part, and water eight parts. 

13. In February, 1904, Dr. H. E. L. Johnson announced a sign 
that was positive in one ca&e as early as the fifteenth day. It de- 
pends on the Braxton-Hicks contractions and is a change of the 
vaginal color. At intervals of five or ten minutes, while watching the 
vaginal vault, it will go through a cycle of deepening and lightening. 
If not found on the first examination, it may be tried again and again. 
1 have regularly exemplified this color change to my pupils on women 
close to term. Like all other color tests, it is best seen in brunettes. 
It has always proven correct as a very early sign in the cases where T 
have tested it and could be sure of it, but unfortunately the change 
has many times been too faint. 

14. Easch's sign is in bimanual examination transmitting a wave 
from above through the amnia to the finger below. It is a modified 
ballottement, available at the same period. 

15. Palpation of the foetus can never be done until the last 
third of pregnancy, and it is therefore almost valueless for diagnosis, 
but is, of course, absolute. The fcetal movement may be felt much 
earlier than the outlines can be felt, and is best brought out by 
placing the cold hand on the abdomen. 

Of these signs the following are diagnostic and al)Solute proof 
of pregnancy: — 
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1. BalloTteinent. 

2. Fivtel liearT-f-»iind«, 

3. Palpation of the foeras. 

A iiiajoritT of the f(»noviiig, krn»Trii n? prol»;i]»lt' si;ni>. is e<iDivii- 
lent to a diagnosis: — 

1. Cessation of menstruation anil regular wuinb t-nlargemeni. 
•i. Mamma r\' elianges. 

3. Braxton-Hicks contraction. 

4. Softening oi the f*^ and lower uterine >e;^nent. 

5. Fmbilical or funic murmur. 
The following are presumyitive ?ign«: — 

1. Cessati^m of menstruation. 

2. Momino: ?:ii-kiK^«. 

3. Irritable blad'ler. 

4. Mental and ^iiiotional chanire?. 

5. Salivation. 

<i. I^eucfurhcea and «»ther ?ign? mentioned. 

These pre>um[»tive >i;.njs have no i1ia<rno«tic value, being ccnn- 
mon to many other c-<^»ndition>. but d<^> at once din-ct atteiltion to tlie 
condition, and as tl i«-y »-'»iij(' early in tiu'ie tlK^y are the first siims 
notice<l. 

In making the dia^niosii: month by montli we have: — 

Firjst Monlh. — Men-truation ha? i-^'a*4^1. the cenix is sr»ftenf*d, 
and there are an irritable blarbb-r and i-<)nj:(^tion of the womb. 

Second Monih. — There are njore njarke*! swiftening of the itr- 
vix, pulsation of the va^rina] vault, morning -ickm-ss. areola on the 
breasts, a flat abdomen as tlie uterus >:nks. and well-marked c-onge>- 
tion of the vagina, with bladder irritability. 

Third Monih. — Tlie <*^ has n-ached its maximum of swiftening, 
there is more morning sickness, umliiliru- de]»rc^j^'rl. and at the end 
of the month the fundus i- as high as the synijihysis. 

Fourth Monih. — The navo] is flat, wnnib in the hy]>og;^?trium. 
nausea ends, breast chanjrf-- arf niark*'d, uterire murmur, and possi- 
bly at the end of the m^^nth. f|uirkf*ning. The fundus is about two 
fingers' breadth above tli*- symphysis. 

Fifth Mouih. — C/uiekening at the iiii«":d:e nf th** month, enlarired 
aiNlonien. sec-f»ndary areola around the ni]»]iles, fundus half wav to 
the umbilicus, and balV»ttemeiJt can b.- felt. 

Sixth Moii^li. — The fK 1? iiatulous. stria- in the flanks, fun.lus nt 
or just belnw the navfl. 

Seventh Monih. — T^u- j^-nix is ♦'b>vat«-d jiml 7»o-t»/rior. fundus 
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two fingers above the navel, which now pouts, pigmentation of linea, 
the fcetal movement may be felt and the foetus is possibly palpable. 

Eighth Month, — Fundus half way between navel and ensiform 
cartilage, milk in the breasts, the foetus is palpable. 

Ninth Month, — The fundus is at the ensiform and the abdomen 
has reached its maximum distension. 

Tenth Month, — During the last three weeks of this month the 
fundus settles to half way between the umbilicus and ensiform. Dur- 
ing the last ten days there are pressure symptoms, the vertex engages, 
the cervical canal is obliterated, and some pain is usually felt in the 
last week. 

In making a diagnosis it is well to remember that the womb may 
be enlarged by haematometra, physometra, pyometra, chronic metritis, 
subinvolution, myoma and fibroma, congestion, and hypertrophy. 
That the abdomen may be enlarged from fat, distended bladder, faecal 
accumulations, ovarian tumors, ascites, pelvic haematocele or exu- 
dations, retroflexions and versions, tympanites, distended tubes, en- 
cysted peritonitis, ectopic gestation, and prolapse* of organs. Also 
that pregndncy may exist together with ascites, ectopic gestation, ap- 
pendicitis, bladder distension, ovarian tumor, pyosalpynx, ventral 
hernia or prolapse of organs, which will confuse and cause it to be 
overlooked. 

It is only in hard tumors that errors of diagnosis occur. These 
may cause a discolored vagina, soft cervix, tender breasts, nausea, 
enlargement of the abdomen and irregular masses like the foetal out- 
lines, movements like the foetus, and cessation of menstruation; 
but no case will show more than a few of these symptoms. A fibroid 
womb may enlarge, but there will be a history of haemorrhage. De- 
])()sits of fat in elderly women and a rachitic belly may simulate it, 
but should lead to no confusion. 

With all the signs at one's fingers ends mistakes will sometimes 
be made, although they are more often the result of careless exam- 
ination. A suppression of menstruation in a woman the picture of 
health means that she is pregnant. Mistakes are so fatal to the 
physician^s reputation that it is sometimes wise, like Brer Rabbit, to 
"lay low and don^t say nothin'." 

Unmarried women sometimes object to examination of their 
breasts, though submitting to vaginal touch. In such cases examine 
the heart, and by shifting the stethoscope it can easily be done with- 
out shocking any such delicate and impracticable modesty. 
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It must be remembered also that pregnancy may be concealed, 
feigned, or imagined. 

Diagnosis of multiple pregnancy always remains a suspicion until 
the later months, when the fcetal hearts can be heard and the children 
palpated. The family history is important, twins being somewhat 
hereditary and primiparae have twins with exceeding rarity. The 
diagnosis is based on 

1. Extra large size of the womb and great pressure symptoms. 

2. TJnsymmetrical enlargement of the* womb. 

3. Imperfect or impossible ballottement. 

4. Palpation of two heads and fcetal movements in different cor- 
responding regions. 

5. Two heart-sounds, with a space between and not syn- 
chronous. 

The diagnosis of a previous pregnancy is often of medico-legal 
interest and is based on the breasts, abdominal striae, the relaxed 
vagina, with loss of rugae, the lacerated fourchette, the stellate cer- 
vix, and, upon post-mortem examination, possibly the corpus lutea 
of pregnancy. 



CHAPTER V. 

PREPARATION FOR LABOR. 

BY THE MOTHER. 

When tlie woman first calls upon you to attend her, and the 
earlier she does so the better, it is a good time for you to give her 
some advice and counsel. This is especially needed in primiparsD and 
should embrace her clothing, bathing, exercise, and care of her breasts 
and alimentary tract. During the first months her appetite is i)0(>r 
and uncertain and she may not get nourishment enough, but in the 
later months it is apt to be great and she may get too much. The 
woman should have plenty of good, plain, wholesome food, but not 
too much nor too rich, lest the kidneys be overtaxed and the child 
grow too large. She should not indulge in tea, coffee, or liquors, not 
that the taste is inherited by the child, but that they are irritative 
to the kidneys. The use of milk should be encouraged. The bowels 
should be regular and move daily. The clothing must be loose, and 
corsets are to be laid aside, as their use weakens the abdominal wall. 
No garters should impede the circulation, and all clothing, as far as 
possible, should be hung from the shoulders. A daily bath should 
be taken, followed by a rub, as the skin excretion is very active and the 
kidneys are thereby saved. Exercise must be regularly taken in the 
later months, and walking in the open air is the best ; but walking in 
the first half of pregnancy increases the congestion and results in 
nausea. This nausea is Nature's method of keeping the woman quiet 
and free from the danger of aborting until the placenta is attached. 
Xo jolting by carriage or railing is wise. The breasts as well as 
abdomen should be free from all constriction. 

Free the mind from all care and worry, and especially take occasion 
to disabuse her of any old superstitions as to the possibility of 
marking her child. She should go to bed regularly and early, and 
sleep late. At this time she is peculiarly irritable and nervous, and 
her mind needs quiet and rest. Sexual intercourse should be seldom, 
never at the anniversary of her menstruation, and be absolutely in- 
terdicted in the last few months of pregnancy. Here is an impor- 
tant thing to remember and teach in your semi-official talks with men. 
I will speak later of the aseptic condition of the vagina and its ster- 
(76) 
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ility before labor and of the need of keeping it so. Something is 
due from the husband in the way of self-control. How many men 
SLTo there who ever think of washing before coitus? They are too 
apt to enter an aseptic vagina just before labor and carefully wipe 
off all the germs incubated behind a redundant foreskin as high as 
possible. If there is any washing done, it is afterward. Xomial in- 
tercourse at proper times harms no woman, no matter how often. 
If it is injurious to her, it is usually some fault in the act ; but dur- 
ing pregnancy it is to be discouraged. 

Any leucorrhcea, which is common, should bo treated by mild 
astringents and cured before labor. 

Xo matter how great the nausea, the woman should not get into 
the habit of going without breakfast. The "longings" of pregnancy 
are for food-products not usually needed, and in limits of reason 
they may be res])ected. Find out if it is a real instinct for some 
articles of food, and, if so, let her have it. Sea-voyages and vomiting 
are very deleterious, also lifting up of the anns, as in dusting high 
objects; these seem especially to bring on abortion. 

The whole subject is summed up in getting the woman back to a 
perfect physical condition, where she seldom is; and living as she 
should, but never does. 

There are two things especially needed to fit the woman for 
labor: (1) Good, rich blood. (2) Muscular strength, especially of 
the abdominal muscles. The first prevents amvniia from subsequent 
loss of blood, itself is a germicide, and with it she can combat sepsis. 
The second not only conserves life and vigor of the body, but ren- 
ders labor easy, lessens the danger of postpartum hannorrhage, ami 
favors uterine involution. 

The pugilist undergoes arduous training before his hour of labor. 
The athlete must be in perfect physical health, and so, too, the preg- 
nant Avoman should be in the "pink of condition." All this takes 
tijne, and the earlier you get at it the better, and your fee should be 
large enough to cover this long period of her life. 

The pregnant woman is not sick, for she is undergoing a physio- 
logical process that may be likened to the fruitage of a plant. Women 
are sensitive to exposure in this condition, and rarely go out enough 
and delay calling in a physician. And right here T want to give a 
little plain talk. Confinement is to everv woman a shock. It is an 
unnatural association with a stranger of the opposite sex. The female 
is modest by nature, because for ag(*s she has had to protect herself 
from the advances of the male. The Yemis de !Milo is not onlv a 
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perfect female form, but it owes its charm to the attitude of instinc- 
tive modesty it portrays. We feel that we are in the presence of a 
truth in morals, and do reverence to that virtue. The evolution of 
modesty in the female springs from her desire to please and the 
reverse, or dread of giving offense. Approach the subject without 
reserve, as a gentleman should, and she will willingly submit to 
whatever is proper and necessary. A woman yields her virtue only 
when she knows herself desired, and is then freer than the male, or, 
as Chaucer puts it : "He sayde, a woman cast her shame away, when 
she cast her smock.^^ The prostitute is perverted only, for from her 
experience she is shameless because she thinks all men, at least all 
she has met, desire her. She considers any man who is disgusted at 
her, wrong somehow; the scorn of her virtuous sisters she lays to 
jealousy at her superior attraction or to lack of sexual feeling. What 
we condemn in her is a conclusion based on partial knowledge, for 
which she is to be pitied. Far too frequently all the men she has 
ever met were keen to attack her virtue, and in her vanity she follows 
her sex birthright to please. 

In dealing with women be bold; examine her as a matter of 
business, and never allow any disgust to show in the face or manner. 
1 have known women even in their pain as the head was bom apolo- 
gize for the passing of faeces impossible to control, in an agony of 
shame tliat overpowered her physical suffering. Tell her that you 
are glad to have it out of the way, that it generally happens, and 
soothe her distress if you can. It is such little things that endear 
you to their hearts and make "their doctor" closer even to them in 
some ways than their husbands. Her confidences must be sacred and 
her trust never betrayed. 

And one other thing. I hate the rough, hurried, Tom Sawyerism 
that medical students are apt to assume. You learn the art in the 
presence of charity patients and they have to stand it, but the sooner 
you get out of a manner that is ruinous in after-life, the better. Cul- 
tivate a soft, smooth, kind, courteous, and considerate treatment of 
every case. Intemeships harm about as much as they help, for this 
very reason. 

In examination, first use your eyes, then your ears, and lastly 
your hands. To handle the patient first is a sign of weakness. There; 
is a class of misguided but otherwise intelligent people who believe 
a fracture can be cured by prayer. You are beyond this, but it 
sometimes seems as if the student still believes in the efficacy of the 
laying on of hands. I beg you to remember that medicine and the- 
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ology haTe long sint^ been separated. If you are kind to hi^spital 
patients, they will meet you half way and even court examination 
and study of their complaint. 

THE BABY CLOTHES. 

These should be all ready by the seventh montli, and it is well 
to inspect them yourself and know that all necessai^v thin^JTS ai^ 
ready. The modem tendency to plainness is a good oni\ espiH.*ially 
for the clothes that will be worn for the first few months, which 
should be washable. A change of these should be folded and placed 
on top of the basket and the whole set in some accessible plact\ known 
to others of the family or nurse besides the woman, so that she need 
not be disturbed in getting them out. She will need : — 

Basket. — This should be ver}- simple and should contain a si>ft 
hair-brush: a piece of white Castile soap; |x>wdertHl orris-roin, 
starch, or talc powder, not perfumed, in a bag or a box and putf ; 
three sizes of safety pins; common pins; a soft sponge or ci>tton 
pads; four ounces of a 4-per-cent. boracic acid solution ; eight ounces 
of sweet oil for the first washings; plenty of si>ft, clean iloths; 
scissors, and an eye-<lropper. 

The Clothing for tlio baby will be, first: — 

Sterile (iauze. — To <lrcss the navel. This the physician usually 
carries with him. 

Belly Bands, — Tlu*re sh»>uld he several of thesi*. to change if 
soiled. They are lu^st made of opera fiaiinel, five inches wide and 
sixteen inches long, and can be torn to fit. They shoidil not be 
hemmed above all things, hut may be herring-lxmed over the inlge, 
or pinked. A plain piece of flannel is the best. 

Diapers. — These should he thirty inches square, folded to fiftiH.ni 
diagonally, and are l)est made of Canton flannel. A mother can 
hardly have too many of them. Two dozen are absolutely needed. 

Shirts. — They are made of soft flannel, with large arm-holes, 
and should be six or seven inches long, reaching to the hips. Be- 
tween arm-holes and the back four and a half inches will tit the 
average baby, and the arm-holes should l>e six inches in circumfer- 
ence. The s!eev(»8 should he practically straight, so that when a cutT 
is turned back it will not bell at the wrist. 

Pinning Blankets. — Should he about twelve inches across the top 
and at least two feet long, three* is even better, so that the bottom 
may be turned up to keep the feet warm. These should he made of 
flannel, except the yoke. 
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Slips. — Are l)est made of flannellette ; should liave a neck of 
five inches, and l)e eiglit inches across the shoulders and l)e at least 
two feet long. A shawl or square of flannel is a good thing to place 
over the head, and in cold weather woolen socks should he placed 
on the bahy's feet. 

Binders. — These are for the woman's use, hut are to be laid away 
in the basket. KShe will need about four. There are several styles: 
many-tailed, gored to the hips, or plain strips of cloth. The best 
are plain strips of cotton flannel, one and a quarter yards long by 
a yard wide, folded to eighteen inches, the fold to go downward. The 
])Iacing of the binder you should do yourself. I have seldom found a 
nurse who could do it properly. The fold should go two inclies below 
the point of the hips and not be above the pelvis behind. It should be 
pinned very tight below and if this is done it will not slip up. The 
binder should be looser the higher you go, and should have at least six 
])ins. The sides should then be gathered with a pin on either side 
so as to fit the waist line. The binder has no effect in preserving the 
shape and is a detriment in preventing the invo'ution of the womb, 
which largely depends upon movement for its stinmlus. It is such 
a comfort to the woman for the first few days, however, that it is 
usually put on. 

At least two weeks before labor, the woman should provide five 
yards of cheese-cloth, a new fountain syringe, hot-water bag. one 
])ound of absorbent cotton, one dozen clean towels, four ounces of 
l)oracic acid solution, four ounces of w^hiskey. five yards of 1-2000 
bichloride gauze, two ounces of lysol, safety pins, two ounces tincture 
of green soa]), one square yard of oilcloth. She should also make two 
obstetrical pads of cheese-cloth and raw cotton, twentr by twenty- 
four inches square. Many of these articles of wearing apparel can 
now be bought cheaper and better than they can be made. 

THE NURSE. 

And now a word as to nurses. They greatly lighten the physi- 
cian^s load — that is, good ones. Asepsis must be had, and the trained 
nurse alone is safe to leave with the patient. In the country one will 
have to get along with some woman of vast i)ersonal experience who is 
willing to do a'l the housework and nurse the woman and child be- 
sides. These women must be watched in every case. Whenever ])os- 
sible, I believe the hospital is the best place and safest for the con- 
finement, but there are arguments on both sides. If a trained nurse 
is engaged in the home the extra work, expense, and washing will 
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more than amount to the hospital expense. In the cities, especially 
among the foreign-bom, the sage femmes or midwives still handle 
more than half the cases and also furnish the hospitals nearly all 
their sudden obstetrical emergencies. The dangers of such help are 
infinite. She may have a face like a benediction and still be trying 
to cure ophthalmia with breast-milk; she may allow an asphyxiated 
baby to gasp its life away, leave in a portion of placenta, or spin 
yams while the loosened ligature is allowing the baby to bleed to 
death. While the woman is yawning, hearing bells, and flooding, they 
"fear no evil.^^ The breasts may cake and be treated with parsley 
tops, or sepsis may come and the husband be told all women have 
milk fever. And I can tell you such cases by fifties. You laugh at 
this ignorance, but, believe me, those of us who have been in prac- 
tice and seen the cruelty, the wrong, the injustice, and the needless- 
ness of it all, weep tears of rage, pity, and helplessness. We have met 
too often the blind, the asphyxiated, and the hopeless cases, and too 
often seen the tears and sorrow that have resulted, to laugh. Perhaps 
it has come close home to us. The sorrow of a mother over her 
long-lioped-for baby — dead. The dry sob of the husband whose wife 
lies dead of sepsis, mingled with the wail of her starving baby — ^be- 
lieve me, there is no sadder sound. As a surgeon I care not at all for 
tears and screams or pain ; it never disturbs me when at work for the 
patient's good. But my heart is very tender toward the woman in 
her hour of pain and trial, and many times the tears are very close 
to the surface in sympathy or pity. And God knows how much of it 
is uncalled for! Choose well your nurse. 

The nurse should be engaged early, and you should meet her 
before hand and judge her capabilities, if a stranger. 

ASEPTIC RULES. 

While labor is physiological when the woman is normal, but few 
are in that condition. The art of midwifery requires manipulations, 
and every manipulation has its elements of danger, and the one com- 
mon to all is sepsis. The vagina is before labor both sterile and anti- 
septic. At the end of the first stage and before any danger of lac- 
eration, Nature has provided a saline douche from above in the am- 
nia, the child wipes the passage, and lastly, after the birth and 
hiemorrhage, the placenta sponges the parts and any damage is done 
afterward. Any germs present come from without and are foreign 
to labor. Your hands are misplaced in the vagina unless the gain 
is greater than the loss. Digital examinations are not needed in 
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every labor, and must be aseptic and as few as possible. The womb 
with its lacerated tissues, blood-serum, warmth, and moisture, is 
an ideal culture-bed. The woman is weakened and exhausted and 
unable to offer normal resistance, the lymphatics are active, the re- 
lieved tension renders the blood-current sluggish, and the veins lie 
open, only closed by soft coagula. 

In no other operation does the field lie so close to a septic re- 
gion like the anus or is exposed to the air so long. Other surgery 
in like conditions would rival in mortality preaseptic days, and yet 
the wonderful act would be free from danger if the hands could be 
kept clean. 

Because of the anal proximity, deliver on the back, and in wiping 
the vulva you must wipe down. The so-called "five-sponge-wipe'' is 
very good as a routine measure. For every examination you are to 
as carefully prepare as if going into the abdomen. The hands 
should be scrubbed for five minutes in hot soap and water, nails cut 
short and cleaned, using stick, brush, and towel. The hands are then 
to be sterilized in lysol, permanganate and oxalic, chlorinated lime 
and soda bicarbonate or alcohol. Bichloride is a cheap but poor 
antiseptic. Common spirits of turpentine is very good and the 
lime method perhaps the best, especially if any pus has contaminated 
your hands recently. Eubber gloves that have been boiled are to be 
used and the clothing covered by a gown. If the hair has dandruff 
it should be covered. No man with boils, ozena, or catarrh of the 
nose should do this work, nor attend a case for two weeks if he has 
seen a case of scarlatina or erysipelas or had his hands in septic pus. 

Prior to labor the woman is to have a bath by pouring water 
over her, not prone in a tub lest the scales be washed into the vulva. 
The vulva is to be syringed off, the hair clipped, not shaved, scrubbed 
with green soap, and a pad put on. All bedding must be clean and 
newly washed, towels used are boiled and wrung out of hot bichloride. 
Basins and bowls are scalded out. You can usually estimate the clean- 
liness of your surroundings by the layer of dirt on the sides of the 
wash-basins in general use. and your advent should be a beginning 
of boiling and scalding such as they never saw before. It is a good 
rule before labor to especially caution the woman to allow no one to 
make an examination before you get there. In country practice espe- 
cially, the cases are usually nursed by some old woman of positive 
ideas and a courage of her convictions that the physician of more 
experience may envy but has long since lost. She will always want 
to examine the woman to tell whether or not to send for the doctor, 
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and I make it a bad lialf hmir f<kr some one if I kam that this has 
Iwvn done. 

When niaking an examination liold open the vulva with the left 
hand and by sight insert the finger directly into the vagina. Xo 
douche is to be given before or after labor, and for this reason it is 
well to learn if they have a "family'* syringe. If so, get Ixold of it 
and either carry it off or acei den tally tear it- It seems a teu^ivta- 
tion few nurses can resist, and the general utility tip is not a safe 
thing- In the future, fewer and fewer examinations will be needed- 
Often I do not examine per vagina at a!L Once when you iirst ar- 
rive, to cletermiDe labor and its advance, and once again as the wat^^rs 
Ijreak for engagement, will be all any normal case requires, and even 
this is not always needed. 

Before Lister the mortality of ehildbirth was from 2 per cent, to 
10 per cent Modem hospitals run ^/^ of 1 per cent, from all 
causes* At tlie Sloan Maternity it is about one in three thousand. 

PELVIMETRY. 

About the seventh month also the woman should be externally 
measured and, if not done before, a vaginal examination made. It 
is well to have the day and hour appointed and to keei> it |)rompth\ 
The woman is then prepared for yon and at home. By this time every 
priti)ii)ara is to be measured, and every multipara whose history you 
personally have not taken before. At this time you are to notice, first, 
tlie position, presentation^ viability^ existence of pregnancy, approxi- 
mate length of gestation, twins, position of placenta, and the childV. 
condiHon in gcnerak Second, the mother-breasts (shape and size), 
nipples, secretion, etc., old lacerations, haemorrhoids, measurements^ 
contour of abdomen, tnmors of bone or soft parts, and heart-sounds 
and cedema. Thirds by vaginal examination the size and shape of 
pelvis, position and presenting ]>art, placenta (if pragvia), lacerations 
of cervix, opening, eve rs ion, etc. 

Pelvimetry is one of the few points wherein we now excel our 
forebears, Tt is of the utmost iinpoi-tanee and will reasonably guard 
you against any deformity. The measurements usually taken, and 
quite sufficient for all practical purposes, are three, while the 
woman is on her back : between the anterinr-sniperior spineSj between 
the iliac crests, and between the trochanters. Three are taken on 
her sides: the external conjugote between the saero-spinal artieii- 
bition and the front of the symphysis, and between the two posterior- 
superior spines and the opposite anterior- superior spines. The woman 
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must be turned from side to side. Lastly, there are three while on her 
back: internally from the crest of the sacrum to the lower edge 
of the symphysis, the transverse between the tuber-ischii and the an- 
terior-posterior at the outlet, from coccyx to under edge of symphysis. 
In using the pelvimeter the balls should be at the tips of the middle 
fingers, feeling, as it were, with the pelvimeter. 

With a woman on her back, the finger tips are placed on the pel- 
vimeter and the distance between the anterior spines noted. This is 
the interspinous and should be 25.5 centimeters (10 inches). 

The points are then slipped back to get the widest flare of the 
crests of the iliac. This is the intercristas and should be 28 centi- 
meters (11 inches). 




Fig. 32. — ^The Pelvimeter. (Grandin and Jarman.) 



The bitrochanteric is next taken in the same way and should be 
31 centimeters (12.5 inches). These should be "10-11-12" and in 
the order named. 

Xow turn the woman on one side and place one point in the de- 
pression-point below the spine of the last lumbar vertebra and the 
other in front of the symphysis. This point is marked, when the 
woman is erect, by a lozenge, and the center of this is the point 
taken. Variations in this diamond-shaped space are proof of de- 
formity. This external conjugate should measure 20.25 centimeters 
(8 inches). Between the posterior-superior and opposite anterior- 
superior spine (and to get both the woman must turn over) is 22 
centimeters (8.75 inches). These oblique measurements take their 
name from the posterior, as before noted, the right oblique being 
from the right posterior spine and the left anterior. These, if the 
same, denote an equally bilateral pelvis, and therefore free from one 
great class of deformity. The woman should now be placed on her 
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back and jjiepared for vagiual exmiimation. When iRi:5sible, the 
hand w the best iDstnnnerit to ii&e; hut for exact work, to dettrmine 
slight \ariations, the pelvimeter of Faraboef is needed. This instru- 
ment is very accurate and the only exact way of getting the obstet- 
rical conjugate vera. 

First the proniontory of tJie s^aeruin is felt for with the tip of the 
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middle linger, and the distance froiu this to th(i under side of the 
symphysis taken off by the finger of tlie other hand. An assistant 
should take this Tueasurement with the pelvimeter. This is the 
diagonal conjugate and should be 13.5 centimeters (-5.25 inches). 
The diagonal is but ihv basis for figtiring the true internal or obstet- 
rical conjugate. In general we subtrflct 2.5 centimeters (1 inch). 
It is best to be on the safe side and not ovetestiniate this, the most 
important obstetrical measurement, and the one most often foimd 
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deformed. The most prnjecting point of the saenmi is to be taken, 
whether it W a seeondar}' pnmiontDry or not. The distance Ijetvveen 
the ischij can be very clearly estimated by widening the first and 
eecond finders. The outlet, eoccyx to sympliysis, can be measured | 
direct with tlie instrument and is 13.5 centimeters (5 ineliea). It 
may be taken on the hand also aa the diai^cmal conjugate- 

When making the pelvic examination, the iinger shouhl bej 
swept a round tJie wliole brim as far as possible^ to determine ita 
shape, the pref^erRe of exostosis, or any abnormaHty. The spines may 
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narrow an otliemnse roomy pelvis by unusual projection. The di- 
rection and thickness of the s^Tuphysis and arch and cunT of the 
sacrum niu^t not be overlooked. The tips of the thumbs under the 
areli with i^ahns extended over the buttocks will show the curve of 
that part. 

Any marked lessening of the interspinous or intercristus is suspi- 
cions. If they are equal, it is ]>robably a rachitic type of pelvis ; hut 
with all i>f tliese the relative size of head and pelvis must be considered, 
and is an unknown factor* 
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The true conjugate has always been hard to measure accurately- 
Some men oaimot rench the promontory at alL The mstrunient of 
Faraljoef len^hens the finger and has a piece tliat, going up into 
the urethra, gets the plane of the sympliysiB accurately, S, Tvutoch 
has a pelvimeter, one arm of steel and one of lead. The steel knob 
is placed on the promontory and the lead bent to a point on tlie 
exterior surface. This measurement is taken and then the distance 
from this point to tlie internal of the symphysis read and sub- 
tracted. 




1 L-- 11?^ so as t'* M' • iruiiu' Atiiinaltility of 

Preiit tiling Piut Uj the Put vie Brim. (Ukam>j> and Jabmaj^,) 

With a woman under chloroform and a roomy vagina, it is 
sometimes possible to measure with the hand, useful especially just 
before version in a doubtful case. Great care is needed not to rupture 
the vagina. The width of the hand across knuckles is about 8 cen- 
timeters (3/35 incites). In applying forceps, if tluB is not present 
some other measure wiU be indicoted. The width of the hand with 
the fingers closed over the thumb is 9 centimeters (;^.5 inches), the 
closed fist, thumb extended, is diagonally 11.5 centimeters (4,5 
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inches), the closed first is 4 inches, and the four finger tipB are 6.3 
centmietei*s {2.b inches). This is but a hint for you to follow np. 

The x-ray has been experimented with, but lias proven to be of 
little help iu determining the position of cliild or deformity. 

In 1*JOO, Kurz announced that the ate mum and true cou jugate 
measured within 1 centimeter of each others no matter what the de* 
fomiity* 1 bave found this absoiutely false in several series taken* 

The inclination of the pelvis planes can be obtained by a level- 

Measurements of the child's liead are not accurate, but may give 
valuable information. Pcrrct takes the occipito-frorital as in^ar as 
poi?aible aud subtracts one incJi for ilexion. Ke then pushes up the 



Fig. 3rt. — AhfJonxmnl Palpation nf t)ie Pelvic Pole of the FfletllH. tU*- 
Vertex Preaen t i ng. ( ( J B a N di s a :^ n . 1 a R M a >" . ) 

abdomen and subtracts its tbickness. The results vary too much for 
great accuracy. Bn StouCj of New York, following Ferret by sub- 
tracting 2 to 2.5 centimeters^ according to size of bcad^ has reported 
accurate results. How much moulding takes place is, of course, un- 
know^n, hut it is about \/.^ ccntiineter. 

Miiller forces the head into the inlet, and if it will engage ex- 
pects no diiUculty to labor. This merely means that the head will 
not catch at the superior straight, which is by no means the only con- 
striction. The hand in the vagina grasping the head will, with sulti- 
cient experience, give an idea, but it is of necessity inexact. Monro 
Kerr performs this by passing tv^o fingers into the vagina while the 
thumb is over the sjniphysis. The other hand presses tbe head down 
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aod into the pel via. It is of interest here to estimate tho eifeut of 
prt?iiiaturity on the head. ^Vside from its softBes^e, vviiich its of more 
importance than size, the biparietal at seven months is about T cen- 
timeters (2.8 inches) j at tnght months 8 centimeters {'^^2 inches), 
at eight and one half months 8.5 centimeters {3.75 inches), and at 
tenn 10 centimeters (4 inches). Measurements have shown that the 
oecipi to-frontal increases about 3 centimeters (1,2 inches) in the 
laat two months, 0.75 centimeters (0.33 inch), the last three weeks, 
1 centimeter (0.4 inch) tlie last two weekSj and 0.5 centhneter (0-2 
inch) in the last ten to twelve days. This is a guiile as to how late 
labor might he induced in defoj'iuity. 




Fig, 37. — Abrloniimil I'nlpfttioti of the Dorsum of the Ftrtiis. 

ttSBANtUN AND J ABM AX. ) 



Havin^r iticjisurcd th(^ pelvia, it is equally important to palpate 
the abdomen and determine the size, sliape, position, presentation, 
twins, and amount of liquor amnii present. The woman is on her 
back J bladder suid gut empty, and hanils warm. Note hy inapeetion 
the size and shape of abdomen, the axis of the womb and the thick- 
ness of the walls, and the strim and piguientation. With the flat 
hand feel for the back first. Thif is smooth and hanh not nodulan 

The first step is to use the fundal grip with both hands and fac- 
ing the woman. From thi? you get the presentation of the child, 
whether cephalic, caudal, or transverse. When thi3 last has been 
settled, in the same position prf>ceecl to the second or umbilical grip. 
From this you can determine the position on its axis of the child. 
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whether it is dorsal or ventraL The third or pelric grip is divided 
into two parts- In the first wo use one liand only and grasp tiie head 
in the pelvis. From it we learn the flexion and tiie presentation 
present. In the second manceuvre we cliange to face the Moiiiaii'a 
feet and with both hands go deep down into the pelvis on eitlier side 
of the head or breech^ and can determine from it all that we can learn 
from the others. It iB therefore ttie most valuable and serves to con- 
fimi and check ail the other grips. When the back is determined^ feel 
the knees anfl elbows. The extremities feel like cylinders that move 
and slip. These feel like knobs and wi!l sometimes kick while yon are 
finding them. The licarl is hard and globular, like a basoball, and 
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li^^ HM— AluLmimal Pfjlpalion af thp Pelvic Brim, i;fiHA^[UX and 

Jarman\) 

pJbiBed to the back by a marked groove. The back is smooth and con- 
vex, while the l>elly is concave and lumpy. The breech is roimd like 
the head, but softer, and is continuons with the back. 

The flexion can be told by pushing down above the pubes and 
getting head between the thumb and flogers, when lis shape and con- 
tour can be made out. By rolling it in the hand it is possible in 
many cases to feel the face and chin. Palpation must be by the whole 
hand, as finger-tips, "playing the piano," will invariably bring on a 
spasm and result in failure. 

Next by auscultation locate the placenta, which is on the ventral 
side of the baby and should normally he in the upper half. The 
foetal heart should be heard best through the child's back in the 
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opposite lower quadrant to the placenta, beating 130 to 140 per min- 
ute. If the child is pressed over it will sound louder, and also is 
best heard when a contraction is present. If the heart is on the left, 
it is a left position. The intensity of the sound gives an idea also 
of the water present, as solids conduct sound better, it being faint 
when the fluid is abundant. The sex can be told in a little over 
half the cases, being more rapid in females. Under 130 it is prob- 
ably male. 

It will help to determine the foetal position to find out where the 
woman has felt the most motion. If in the right upper quadrant 
under the liver, it is almost certainly a L.O.A., the most motion 
being made by the feet. 

Any claim to feel the placenta seems to me a refinement of in- 
tellect more than of touch. If the bulk of the womb is anterior to 
the tubes, the placenta is probably anterior. The child is longitu- 
dinal in 99 V2 per cent, of cases. It is vertex in 95 Vo per cent, 
face or brow in V2 P^r cent., breech in 3 per cent., and transverse in 
^/a per cent. The head is down because: first, the navel is placed 
below the center of gravity, and by the time the child can move it is 
more or less fixed; second, it involuntarily prefers this in order to 
move its legs and exercise by kicking. The brow is the long arm 
of the liver and the head is usually flexed, the occiput presenting. 
Statistics show that 70 per cent, of vertex are L.O.A. and about 30 
per cent. E.O.P., while R.O.A. and L.O.P. are very rare. That is, the 
long axis of the head is rarely on the mother's right anterior plane 
diameter. The reasons given for this are : — 

1. The rectum, so often full, fills the right side, especially 
behind. 

2. The muscles of the right side are more developed and thicker. 

3. For the same reason the spinal column often bends a little to 
the right. 

4. The womb inclines to the right, the mesentery is attached 
firmly, and the intestines can only move on the left side, forcing it 
over. 

THE PHYSICIAN'S KIT. 

The physician should send to the house "beforehand if possible, 
and if not, take with him, the following, which will provide for nearly 
all emergencies, especially in the country : — 

One yard of plain gauze, cotton, cord ligatures, hypodermic 
syringe, hypodermic tablets of strychnine, morphia, ergot, and 
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atropia; chloroform, carbolic acid, argyrol solution or 2 per cent. 
AgNo,, powdered boracic acid, lysol, green soap, tape, catheter, 
haeniostats, carbolic vaseline, antiseptic tablets, nail-brush, oilcloth, 
baby scales, dropper, gloves, forceps, dressing forceps, gown, scissors, 
scal])el, trays, needles, ligatures and needle-holder, acetic acid, trans- 
fusion needle, and ergot. Few of these will be needed ordinarily, but 
all must be available. It is your duty to know beforehand : — 

1. That she is pregnant and the time of delivery. 

2. Her physical condition. 

(a) General health. 

(h) Absence of eclampsia. 

(c) Absence of placenta praevia. 

(d) Size of pelvis. 

(e) Condition of breasts. 

3. Her habits, her social standing, circumstances in life, intelli- 
gence, previous history, and religion. 

4. The child — whether alive, position, size, and presentation. 

5. Her preparation as to nurse, clothing, and instruction as to 
care of her baby and breasts. 

To neglect any of these points is to fall short of doing your best 
for the woman. You are to allow no danger to slip up on you un- 
suspected, or even be responsible for a death from lack of attention 
on your part. Unless you know these, what might you not be con- 
fronted with when labor begins? Then there is no time for con- 
sultations or reading up. It is too late. 

When sent for, go at once. These cases are to take precedence 
of all others. Upon arrival at the house, go at once to her. Ex- 
amine pulse, tongue, and pains. Note their frequency, character, and 
how she is bearing them. See if room and bed are prepared. If it 
has not been done, and there is time, have enema given and a bath, 
vulva scrubbed and clipped. While this is being done, sterilize your- 
self, set out all bottles and solutions required, put instruments on to 
boil, and have everything orderly and at hand. The hands are steril- 
ized last of all, gloves must be put on, and then when the woman is 
prepared she is examined. This must last over a pain, to determine 
its character and results. The finger is inserted without touching 
the vulva and the following are noted: — 

1. State of perineum — relaxed, rigid, or tense. 

2. Capacity and room of pelvis. 

3. Moisture, secretion — ^hot or cool. 
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4- Cervix — its dilatation, ragged, tliin, swollen, hot. everted^ dis- 
tensibility. All this during pain, 

5, The presenting part, prosit ion, flexion, engagement, move- 
ment, mem Wanes, etc. 

When this is done, speak encouragingly to the woman, assuring 
her of progress and her normal condition, and leave the room. Don't 
hazard a guess as to when it will be over, but warn lier not to be 
frightened when the waters break. A pad is put on and slie is left 
alone. When the os is the size of a dollar slie elionl*^ go to bed and 
use a bed-pan afterwards. Examinations should be iufre^juent and 
are less nm^di'd as our knowledge- of external palpation develops. 
The first stage is one of physiological reatlessnesi^, and it is w^ell for 
the woman to stay up and walk. Put off giving cbloroform as long 
as the woman don't ask for it : once begun, it must be kept np. 

When t!ie waters break mi examination is not objectionable, bnt 
is again not needed. Any changes in position or flexion niust he done 
then, before engageiueut. When the head is rlistending bc*gin chloro- 
form, and push it to anaesthesia as the head is bom* If you ean de- 
liver the head betw^een pains^ look out for the shoulder, turn child 
to right side, wipe out month, etc. 

From the time the woman begins to bear down^ usually a little 
before the rupture of the meud>ranes, until one hour postpartum, the 
doctor should not leave the hou^. It is a good plan to see ber 
cleaned np personatlj and put on the binder and pad yourself. When 
the child is oiled and dressed^ take it yourself and put it to the breast. 
Nursing at out-e is instinctive; later, it luay have to he taught. It is 
especially valuable to the mother in contract ng the womb. 

You should return within ten hours and note the mothers tem- 
perature, pulse and look, the amount of food taken, passage of urine 
and heces, whether she has slept, the condition of her nipples, 
whether the flow he free or scanty. You are to note the baby's tem- 
perature and appearance and the condition of the cord, inquire into 
its; nursing, bowels and faeces and nrinc, and particularly note the con- 
dition of its eyes. The woman must not be allowed to go longer than 
twelve hours without urinating before you draw it with catheter or 
probe. 

The night of the second day she should liave a dos^e of castor-oil or 
other sure means of emiitving the bowel. This will prevent any eon- 
fusion betw^een a septic and constipation feTer. The bowels are apt 
to he sluggish from the relief of the abdominal pressure, and seldom 
move naturally. After the first twelvt' hour^ the more the woman 
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rolls around the better, as it aids involution. For the first three or 
four days you should call twice a day, and on alternate days after- 
wards. If there is a laceration, either repair it at birth or tell the 
woman of it and give reasons why it is better to attend to it later. 
The labor is hard and they realize it then and will forgive a tear; 
but if it is found out later, or especially is diagnosed by another 
physician, perhaps not friendly to you, it is certain to leave the 
woman dissatisfied with the way her case was handled. The physi- 
cian must use every effort to protect himself and leave the case with 
such a cordial feeling on the family's part that they turn to him 
again without consideration of any one else; to say nothing of the 
advertisement she will be for you to her friends. She will not remain 
neutral, but will fight either for or against you. 

It should be a standing rule to forbid all visitors during the first 
week, and this must be distinctly told the nurse. Where I have neg- 
lected this I have several times found a noisy, half-drunken crowd 
drinking success to the baby and incidentally disaster to the mother. 
In country practice all the ladies of the neighborhood run in to 
offer help. This latter often comes from real kindness and the neces- 
sity in the country for mutual help in time of sickness. 

Unless you know your nurse, positively forbid any food to the 
baby but the milk it gets from the breast, or water. Sugar-teats, pap, 
chamomile or saffron tea, peppermint, paregoric, anise, etc., are not 
needed and are positively pernicious. After you leave the case you 
can't help yourself, and it will probably be done by the mother and 
the baby will be dosed with corncob and molasses for worms, and 
sulphur for its blood, until age enables it to rebel. These things are 
the usual cause of colic. All the baby needs is to be kept warm and 
regularly put to the breast. 

Meddlesome midwifery is the curse of the art, for it is such a 
temptation to do something. Replace this by the endeavor to get 
back to N'ature, then "consider her ways and be wise.^^ Try to see 
how little you can do at a case. Hands off and a masterly inactivity 
should be the rule. The new graduate of to-day knows "too damned 
much that ain't so," and sees pathology in every natural act. Ob- 
stetrical operations, after all, in nearly every case, only shorten time 
and correct what the woman would do herself if she had strength 
enough. As long as she is strong, let her alone. Over 90 per cent, 
of the labors would end all right if there were present some one 
merely to cut and tie the cord and take away the baby for a few 
minutes. 
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THE NURSE'S DUTIES- 

As mentioned before, she sliauld he trained in all aseptic details, 
be strong, joung and tactful^ and known tu the patient and physi- 
cian. I have yet to see the ideal nurse, with knowledge tempered 
with modestyj nor do I expect to until our human natures are per- 
fected beyond. There is one tiling she mnst have, and that is an 
absolute willingness to obey orders, I much prefer a female friend 
to one in whose obedience I have no confidence. She should know 
befoi-ehand the position of the bedroom^ beddings towels, baby- 
clothee, etc. 

The nurse is to take with her, or know that the patient has, a 
douche-pan, two rulibcr blankets or substitutes, cotton, binders, hot- 
water bottle, hand-scrubs and green soap, bichloride tablets, fountain 
syringe, a gown, and a breast-jmnip. At the first symptoms of labor 
i^he is to give the woman a pour-bath and rub, clip the hair 
from the vulva, give a rtictal enenia^ scrub the vulva, and ]»ut 
on a pad and a clean night-dress. Then she is to make up 
the bed for the woman, using clean sheets. The bed should be in 
a large and well-yen tilated, sunny room. The best room in the house 
ought to be chosen. The right side of the bed should be prepared, 
and if the springs arc too soft a leaf from a table can be naed to 
stiffen them^ for a hard bed is needed. Over the mattress another 
sheet or newspaper-pads are placed, and over this a sheet is spread 
and pinned tlown to the mattress. On top of this a second rubber 
sheet is spread, and then a draw sheet. The draw sheet is pro- 
tected by one of the obBtetrical pads and a Kelly-pad if one Is avail- 
able. A clean slice t should be need to cover the woman, and blankets 
are preferable to qnilts. Spreads, like quilts, are best taken off the 
bed, as they soil easily and are not readily washerl. 

The nurse is to see that there is plenty of boiled water, both hot 
and cold, available for instant use, and that all Bolntions for the 
bauds are niade. The instruments she is to place iu the trays and 
have boiled in soda and water. All the baby clothes are to be taken 
out and dried before the fire- 
When the examination is made she is to get the woman into 
position for it, so that the finger may enter the vagina by sight. 
When the bearlng-douna pains come, she is to get a sheet rigged tip to 
pull on, and be present in the room. Especially must she not allow 
the woman to gn to the toilet alone. As the head descends she will 
envelop the limbs in obstetrical drawers if they are used, or towels, 
which I consider better, and keep the vulva wiped down as fsaees pass. 
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When the head is bom she should be ready with a warm blanket 
to take the baby, holding it on its right side with a warm, but not 
hot, water-bottle at its back, and carry it to a warm, safe place, after 
wiping out its mouth. She must be prepared to furnish a very hot 
douche, medicated as may be desired, on an instant^s notice should a 
haemorrhage occur, massage the womb, or assist as may be needed. 
She must also see that a receptacle, its edge covered by a sterile 
towel, is ready for the placenta, and nmst save it until examined by 
the physician. 

All stages being over, she is to withdraw soiled sheets and clean 
up the woman under the doctor's direction, putting on pad, binder, etc. 

The baby then demands her attention. The first dressing should 
be preceded by a plentiful oiling of the skin and removal of the ver- 
nix without using any water. The physician will usually dress the 
cord himself. The baby being dressed, the last act of the toilet is 
to wipe out its mouth and attend to its eyes. The mother's breasts 
and the baby's mouth must be wiped out before and after each nurs- 
ing. Twice daily a pouring over the vulva of a hot saline solution 
is very cleansing and grateful to the mother. The nurse must be 
able to show the mother how to nurse the baby, see that it is done 
regularly on alternate sides, every two hours, and not allow it to go 
to sleep nursing. For the first three days the woman can have fluid 
diet, which the nurse must prepare, and a large menu is quite an ac- 
complishment ; but she must not sit up until the fundus is at or below 
the pelvic brim. 

The baby must be changed promptly when soiled ; and if it has 
not passed water and faeces, the fact must be brought to the doc- 
tor's attention, as well as any abnormality, caked breasts, cracked 
nipple, odor to flow, soreness, sleeplessness, inflamed eyes or navel, etc. 

She is never to put anything into the bab/s stomach or give a 
vaginal douche unless so ordered, but ask for directions at every turn. 
Tt is not her place to use catheters or hypodermics. A patient sick 
enough to have this done needs the doctor personally to attend to it. 
The more she knows of the mechanism and accidents of labor, the 
better ; but she cannot be expected to do much more than to promptly 
recognize them and send for assistance. 



CHAPTER VI. 

PHYSIOLOGY OF LABOR— MATERNAL. 

CALCULATION OF LABOR. 

This is very difficult to do. Few women can give the date of 
fruitful coitus and their tuhe^ are swarming with spermatozoa all 
the time, since they are known to live at least two weeks. Nor is it 
possible to tell whether an ovum was instantly present for fertiliza- 
tion m soon as the spermatozoa had traversed their way to the tube, 
and lastly, were these ever known, there would be the per^nal pecu- 
liarity of the woman to consider. We know that gestation ia very 
variable in most animals and presumably in the human species also* 

The rule usually followed is the common one of adding seven 
days to the date of beginning of last menstruation and count hack 
three months. Labor in the vast majority of cases will fall within a 
week before or after this date. 

This supposes 2B0 days, ten lunar or nine calendar months, to 
be the period of gestation, 

Lowenbardt from 518 and Lcuckardt from 67 cases of known 
single coitus agree on 373,3 as the average of gestation; and Hosier 
reached the same conclusion with S80*5 days from the last menstnia- 
tion^ or that the pregnancy began eight daj'S after menstruation, 
^rom available data Issmer concludes that: — ^ 

1, Conceptions occurring from the first to fourteenth day of in- 
termenetrual life are more frequent than those from the fourteenth 
to twenty-eighth as 73 to 27. That is, a woman is twice or three 
times as liable to conceive just after menstruation, which means 
coitus about the time or just before menstruation. 

3, Pregnancies dating from the first half are a few days shorter 
than those of the last lialf. 

3. That in the first half the ovum was discharged at the last 
menstruation and in the last half it is the next ovum. His belief 
is evidently that ovulation and menstruation occur ohout together. 

4* That preofnancy ends 268 days from conception^ or 278 days 
from the end of last menstrnation, or SRI days from the beginning- 

5. That the maximum duration is 306 days, or 378 plus 2H^ 

^ (97) 
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Frequently, however, the date of the last menstruation is not 
known, in which case we can approximate the date by: — 

1. Date of quickening. 

2. Height of fundus. 

3. Settling of womb. 

4. Size of foetal ellipse. 

5. Cervix changes. 

Quickening is insidious and the date variable, but it is about 
the mid-point, four and a half months, after conception. Dr. E. 
Beverly Cole always claimed it to be two weeks earlier on the Pacific 
coast, but this has not been my experience. It has occurred as 
early as the fifteenth week and as late as the seventh month. Con- 
sidering it as the midway point is as accurate as its occurrence would 
justify, and affords a good check on the menstrual date, if in doubt. 

Spiegelberg gives the heights of the fundus above the symphysis 
as follows: — 

inches. 
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At the end of the fourth lunar month (sixteen weeks) the fun- 
dus is just above the brim of the pelvis. 

At fifth month, half way between symphysis and navel. 

At sixth month, at navel. 

At seventh month, four fingers above. 

At eighth, midway between navel and ensiform. 

At ninth month, at or one inch below ensiform — its maximum 
height. 

During the tenth month it descends to level of eighth as labor 
approaches. 

The settling down of womb and pressure symptoms on bladder, 
vagina, etc., mark a preparation for labor, and are fairly constant 
five to ten days before that event. If there are irregular pains, it is 
a very sure indication, especially in primiparae. 

The size of the foetal ellipse is very closely one-half the length 
of the child. Measured by pelvimeter in vagina and on fundus, the 
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fcptal length can be roughly obtained, and from its length about the 
month deteniiined- 

Lastly, in the week prior to labor pressure-Minptoins develop. 
The vagina pnlTs and is Yaricose, the <m flattens out and everts, in 
some eases even opsns. It is equivalent to the '"springing^" seen in 
aniniak. 

As to when labor begins is nncertain, for it is a gradual change 
and rarely a sudden proc-ess. In primiparae the os is a cylinder until 
pains widen the internal os. In multipara the external os is usually 
patulous, admitting two ftngers, the internal one finger; yet 1 have 
seen the cervix widely dilated ten days before real labor-pains. Xor- 
mallVj the uterine contractions sJiould not be felt as pain any nion^ 
than those of Braxton-Hicks or the action of the heart* Effacement 
of the cervix is the last act of preguaney. It is not a rapid pro- 
cesBj hut the dilatation of the internal os is slowly going on for days, 
especially in niulti parse, A perfectly normal labor under Edenie con- 
ditinus would be free from all pain. Labor contractions only differ 
in their effectiveness from those constantly present, 

PHYSIOLOGICAL LABOR. 

Labor may be defined as a physiological process whereby, at 280 
days after conceptionj the child, now fitted for extrauterine life, is 
separated from the mother. I say 580 days, because that seems to be 
the average, practically, of all computations. It may be much ex- 
tended. The Code Napoleon recognizes 300 days; in Austria, 307; 
in the Fuited States it is a subject differently decided in various 
States upon its merits, and in one case 317 days was allowed. The 
exact hour and day depend on the mental and pliysical peculiarity of 
the mother and are unknown. During labor the child is entirely inert. 

The rule is to add se^en days to the date of the last menstrua- 
tion and connt hack three months. This is the rule of Naegele and is 
sufficiently accurate, since we cannot tell when conception occurred, 
nor \vould all women probably be uniform in time. It occurs on the 
tenth anniversary of the menatmal period, and has led Lowenhardt 
to multiply by ten the days between the woman's menstrual periods. 
In the twenty-six -day type, 2 GO; in thirty-rloy type^ HOO. 

It 18 normal J or eutocia, when it occurs at the ninth month in a 
woman free from all organic or functional disease; with no impedi- 
ment to the child by hard or soft parts of mother, with only one child 
m the womb presenting L.O.A. or R.O.A.-, and completed in twelve 
honrs with delivery of a living child, without manual or instrumental 
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aid. The placenta must detach spontaneously within twenty minutes. 
There must be no laceration of the mother, who must remain normal 
for a subsequent month, and the baby for ten days. Any departure 
from this becomes dystocia. 

The forces leading to delivery are termed "mechanics of labor" 
and must be known absolutely, as well as how to attend to mishaps. 
By mechanism of labor is meant the manner in which the child passes 
through the canal, the forces causing such movement, their direction 
and character, and the order in which they occur. It is, in fact, the 
whole subject of obstetrics. It is the culmination of obstetrical knowl- 
edge and must be known, or the physician will, in ignorance, try to 
do something wrong. In this branch of medicine more errors are 
made in commission than in omission; and if you can^t help, keep 
your hands off and let the tendency of Nature effect a cure. The 
L.O.A. position being 97 per cent, of all births, it is considered the 
standard. 

Obstetrics will come to every doctor and, no matter how he may 
specialize, he cannot avoid a few cases. In every case he is in a lime- 
light of criticism, for there is sure to be some woman present who 
thinks she knows all about it, even if she does not. It is of far more 
practical importance than medicine or surgery, partaking of and 
transcending both. While Nature will usually overcome most de- 
partures from normal, sudden emergencies may arise, requiring quick 
decision, cool judgment, and operative technique in poor light, with- 
out experienced help. Its proper practice demands the highest quali- 
ties of all branches of medicine. No man can be an obstetrician until 
he is above the average in every other branch of his profession. 

SYMPTOMS OF LABOR. 

For two to four weeks prior to labor there has been a sinking of 
the womb. Before this the head has been resting on the pelvis, but now 
the OS has flattened out and the head is more flexed. This is more 
marked in the last week, and the head has settled into the pelvis. It 
may occur in one night and the woman find that her clothes are too 
loose on arising. There is no more suffering from distension, but the 
downward pressure gives varicocites of vulva, bladder and rectal irri- 
tability, or perhaps neuralgia of limbs if the nerve-trunks be pressed 
upon. When there is no such settling, be on your guard for a trans- 
verse presentation or a deformed pelvis; something is holding the 
child up. 

For the week prior to actual labor there may be sharp, cramping 
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pains that last some lioiirs and disappear. This is particularly true 
in primipara\ They differ from truti labor pains in being irregular, 
hilt aeeamplish the same thing, Le., dilatation of the cervix. You 
will be called again and a^jain, but can retire until they came at 
Tegular intervals. Concomitant with these will come a show of Ulood- 
tinged mneua. It is the mncous cervical plug and vaginal secretion 
tinged with blond from the stripping up of the membranes that give 
this '*show." The true labor pains, then, are regular and cramp- 
like* running from the symphysis to small of hack or on a line from 
navel to flaerum, at about thirty minutes apart. They come suddenly, 
last one-half to one minute, and end suddenly. The pulse is quick- 
tenedj and the womb can be felt to harden and become more globular 





Fig. 3n. — ( -1 ) ]>jjiirram illustrating tJie inHut'iice of Un^ ivmgiilar 
shape of the skuU in producing flexion, by the con&truetion of the 
paralTelognim of fctrtei?. It ib seen that tb*j force which dilates the 
aineipiit, rep resign ted by the line T, is greater than the force which 
dilntes tha occiput, represented by the line T, wliieh represents the 
BiQciput. 

{H) Diftipam illustrating the secondary effect of tJH> irregular 
shape ol the head in pradueiog flexion after partial flexion has onoe 
be produced. ^Anierif^an Text-hook of Obatetrics, Saunders,) 



in form. The ernrnpin^ is called a ^^grinder" or "twister'*; the 
paticut will stop, wrinkle her face, and, cateliing a ti^ble or chair, 
lean her back against it and twist the body. These pains are felt 
in the cervix. They are obliterating H from above downward and 
stretch in n^ its fiber?. There are these three signs, then, for the 
diagnosis of labor r — 

1. Regular pains. 

2. Sbow. 

3. Bilatation of the m. 
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The pains may go on until the cervix is the size of a quarter, and 
then stop for hours. You can never tell how long a labor will last, 
and a wise man will not hazard a guess. For the first stage up to 
the full dilatation is about eight hours for a multipara and twice as 
long for a primipara; but there are many variations. 

The pains, at first a half-hour apart, come more frequently and 
increase in length and severity as the amnia enter into the cervix. 
At the end of the first stage they are about two minutes apart and 
last a minute. Few women stand them with equanimity. They don't 
feel that they are making any headway, and for the same reason when 
they are much more painful in the second stage they feel that some- 
thing is being accomplished and bear up surprisingly well. Now 
these pains are doing several things. The whole womb is acting on 
a center composed of fluid. The result is to drive the liquor amnii 
into the cervix like a Barnes's bag or dilator. Acting under the law 
of hydrostatics, the pressure is equal in all directions and acts directly 
against the sphincter. They also drive the child down into the pelvis 
as the direction of least resistance, thereby flexing the head. And 
lastly, they tend to tire out and paralyze the sphincter or cervix 
because it is less muscular than the fundus, and so directly contribute 
to its dilatation. 

At first, the woman is on her feet, hands to back, walking the 
floor in an agitated way, stopping to twist with each pain. It is the 
same restlessness that compels the animal to leave the band and hunt 
a secluded spot. There is frequent desire to urinate or defecate, the 
result of this nervousness and the pressure of the head. After the 
cervix is well dilated she should never be allowed to go to the closet, 
for fear of sudden delivery and injury to the child. Tt is a good 
thing for her to be on her feet, walking. It aids in the dilatation and 
proper presentation of the child. 

Towards the last, when the pains are about two minutes or so 
apart, she will want to go to bed, which should be all ready for her. 
You will notice a gradual change in the character of the pains. She 
may toss about a good deal between them, but now when they come 
on she will lie still. Her teeth will set, she holds her breath to emit 
it with a gasping cry, her eyes are sufl^used, face flushed, and she is 
groping for something to pull on with each pain. Her abdominal 
muscles are being brought into play and she is ^^earjng down.'' At 
this point she is full of complaints, begging for chloroform and 
^^can't stand it any longer.'^ Often the woman can be diverted dur- 
ing the first stage by explaining and diagnosing to her what is tak- 
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ing place and letting her see how necessary and normal her condi- 
tion is. 

After a few of these l)Liaring-doiflTi pains the ob is fully dilated, 
when Bndclenl\\ at the height of a pain, the membranes rupture and a 
gush of aninia appear?. This ends that pain and is ahout synchronous 
with full dilatation. The head at once descends and presents at 
the inlet. There may now he a pau&e of some minutes liefore the 
pains start a^^aiii. They are now expulsive anrl hearing down. She 
takes a long breathy sets her teetli, fixes diaphragm, and bears 




y\*X. 40. — Tlu^ JAiii;^ ill J«nl (slmwiiit^ thp Pyriimnpnt Riibljnr 
f?Iie*t ami Sheet, ami over these the Rubber Sheet and Drnvv-sheet. ) 
(Ghandia' ajtd Jajiman.) 

down with abdominal muscles. Her face and eyes are suffused 
and slie sweats freely. If alone and up she would squat down 
with every pain. As the head descends they heeome double, i.e., 
the pain lastri as king as she can hold her breath, when she 
lets it out, fills the lungs by two or three long inspirations, and 
again holds it and benrs down. Tt is because the pain lasts longer that 
riie can hold her breath. A puller of some kind should be at hand, 
tut it is unwise to encourage her to bear down. It will only exhaust 
her strength, and she can't help but do it when they come. 



I 



104 HAND-BOOK OF OBSTETRICS. 

When the waters have broken "you are to examine the woman and 
know that no part of the child or cord is prolapsed, and determine 
the position and presentation. During the second stage the pains 
are all expulsive. For a variable time, depending upon the relative 
size, the head is moulding to the inlet and there is no advance. When 
this is accomplished it descends with every pain, retracting when it 
ends, but slowly and steadily gaining ground. It is not infrequent, 
when the head is in the excavation, for the woman to be suddenly 
taken with a cramp in her leg during a pain. It is caused by pres- 
sure on the sacral nerves as they lie in the grooves. Eubbing the 
limb will help her. The trouble is over when the head descends past 
the nerve. In some cases forceps may be put on to accelerate this. It 
is usually only transient. 

At last the head has reached the excavation and rotated antero- 
posteriorly and begins to meet the resistance of the perineum, which 
bulges forward with every pain. In almost every case there is a 
desire to go to the toilet, which must never be allowed. Let her pass 
excreta into the pad, but never get up. The labiaB begin to separate 
more and more with every pain and the child's scalp, rolled up in a 
ridge, shows more and more. The perineum is stretched to its ut- 
most. This is the very painful part of the labor, and chloroform 
should be given and pushed to surgical degree as the head is born. 
The woman should be very much awake at this time. Any tendency 
to sleep is an exceedingly dangerous symptom. I much prefer to hear 
her swear. 

At last the occiput is below the symphysis and the parietals slip 
by the vulva, and the climax is reached of all her pain. W^ith a cry 
of anguish — the "obstetrical cry" — ^this woman's soul sinks into the 
edge of darkness, as the head slowly sweeps over the perineum and 
another link binds together the past and future of our race. In the 
child is the potential of all that has been, and is to be, for good or 
evil. 

The birth of the child ends the second stage. After the head is 
born there is a pause. The child is a dusky hue from lack of circu- 
lation, but this need not alarm you. Hold the head up in Carus' 
curve and the posterior shoulder will be bom, the lower elbow drop 
over the perineum, followed by the anterior and body. You are now 
to place the baby on the right side and free its mouth from mucus, 
when it will begin at once to cry lustily. When the cord has ceased 
beating, which it will in one to five minutes, tie it with a stout ligature 
1 to IV2 inches from the navel and apply another an inch further 
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up, and eut between. Tlie l>aby sliould be handed t(j the BU]^e, who 
will receive it io a Marni blanket and pnt it in a place as near the 
body teniperatnre as may be. The woman \^ now (|iiiet and t'om|>osed. 
fre*^ from pain, and will probably ^isk a^ to sex, condition, and per- 
haps marks on the baby. 




I have observed many fjcrnejs ut burmin emotion. 1 have socn 
men face death with fear and with bravery, 1 have seen the new huB- 
band's pride, the love of wife, tear? of bereavement over the eoffin^ 
the sobs of orphans and the widown^, I have seen the face of the 
flying saint tonclied with a refleetion from the other shore a 8 he 
croese*! the river, that left his faee transfigured nntil the lid hid it 
from onr view. T have i^een the ehild'a joyfnh surprised wonder over 
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springy. As the child goes out, the womb contracts. This the pla- 
centa will follow to a certain point, when its own elasticity will spring 
it loose. Once loose, it is a foreign body to be expelled. If not re- 
moved gently, it may lodge for days. There has been some contro- 
versy as to how it comes out normally. It is normal to come foetal 
surface first — Shultze's mechanism — if the cord is central as a disc; 
or edgewise — Duncan's mechanism — if lateral. 

For one hour postpartum the womb should be very carefully 
watched. It is a good plan for the husband to sit and hold it up 
for that time; some one should. 

CAUSE OF LABOR. 

There have been many theories as to why labor should begin 280 
days — ten lunar or nine calendar months — after conception : — 

1. At each menstrual period uterine contractions are noted. This 
is shown in the habit of aborting. These become stronger as the 
womb increases in size, and are able at that time to expel the child. 
This was tlie theory of Braxton-Hicks and is but an intensifying 
of the contractions bearing his name. It is strange that it should 
act so universally in all sizes of the womb, in multipane as well as 
in primiparae, just at this period. Again, in an undeveloped womb 
at five or six months, when once started, labor acts normally. But 
that in a womb about ready to deliver it would occur just at the 
menstrual anniversary is probably true. If just (m the point of act- 
ing, this might well be the factor needed to start it. 

2. A certain periodicity in action seen in living tissue really 
begs the question. 

3. Hollow organs can be expanded to a certain point, when they 
will contract. But distention by hydramnios or twins or large chil- 
dren does not hasten labor. ' 

4. As fruit ripens and cells undergo fatty degeneration and fall, 
so the placenta is ready for separation. This had Xaegele's sanction. 
Some changes similar have been seen but not marked. This would 
only, if true, tell why the placenta was so easily separated, not why 
labor began. The fruit ripens under the influence of the season, 
which could not be the case in the placenta. 

5. Heredity or unconscious habit from the earliest time. The 
child is best fitted at that age to live. If born before, it dies; if 
much after, the mother dies ; so the period has tended to become fixed. 
This rings true and is no doubt a large factor in the case. 
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6- Pohlnian considered the cbild a part of the mother until terni, 
wlien it acted as a foreign body. This is a description of the result, 
not the cause, nor does it tell ns why the child suddenly becomes a 
foreign body. 

7, That as the cbild grows^ more CO, is thrown otf, wliich irri- 
tates tlie uterine motor center^ but it is strange that no other center 
IP aiTected and that it should act exactly at 280 days. I^eopold noted 
tiironitiosis in the phicenta at term and thought there was retained 
COh.. Hpeigclberg considers it the result of some substance used by 
the eliild in its early life that accumulates during the slower growth 
of maturity, and finally labor is induced. But the same contractions 
are present, less in degree only, before conception and after delivery, 
and what keeps them going? 

8. Lessened resistance of a softer cervix has been suggestedj yet 
I have seen the cervix at full dilatation for two weeks before labor, 
and multiparje and primiparie are alike* Nor can it he the stronger 
movejiients of the child, for they vary within wide limits. 

It may be true that the womb is more irritable, the child more 
vigorous^ the os softer, and the head harder. There may be placental 
degeneration and Braxton-TIicks contraction and periodicity. Each 
and all may be a factor suggesting about a period of 280 days* But 
there is one that seems to explain better than alK 

We know tliat heat will ejccite uterine action ; not from the out- 
side, but continued lieat from within. It will Btop a haemorrhage and 
induce a miscarriage if a continuous flow of hot water plays on the 
cervix. Any disease that has a continued fever will induce labor. 

We also know that the child is born so fidl of nutriment as to 
go three days without more, the result of increased circulation liefore 
hirtb. During tiie last few weeks it has l)een laying on fat and its 
growth has been accomplislicd. When the child is at last able to live 
extrauterinej its heart, the organ upon which all the strain of birth 
comes, is vigoroua. It forces to the placenta more blood than it re- 
quires in its limited space for growtlu An unusual supply of oxygen 
is on handj which will raise the body temperature considerably above 
that of the mother. It acts as a continuous hot douche. The womb 
is sufliciently strong from supporting this weight and is sulhctently 
irritable to be on the verge of action. When the tenth anniversary 
of the menstrual wave comes, it needs but this to set up true labor. 
It is not at tlie ninth or eleventh, because evolution has crystallized 
it to about that time as best for mother and child. 
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DURATION OF LABOR. 

Edgar has given the duration of labor in primiparae as follows : — 
13 hours 15 minutes, first stage. 
1 " 36 " second stage. 
38 " third stage. 

15 hours 30 minutes. 
For multiparas : — 

9 hours first stage. 

1 " 32 minutes, second stage. 
32 " third stage. 
11 hours 4 minutes. 
The difference is only in the first stage, between thirteen and a 
half and nine. It is a departure from the usual sixteen and eight. 
It varies in such wide range that but little dependence can be put 
in it for any one case. 

PAINS OF LABOR. 

These begin before the woman is conscious of them. A finger 
in the os will feel them before the woman. It is only the cervical 
dilatation that hurts. They last from one-half to one minute. They 
have been estimated to be as follows: — 

One every 10 minutes for 1 hour equals 6 
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This would allow about one hour and fifteen minutes of pain 
spread over a period of twelve hours, estimating about one-half minute 
as the average duration of each pain. I will state that Dr. Meggs in 
his day figured it out forty-five minutes. 

It is the general impression that more births occur during the 
night than in the day, but this has been proven incorrect by actual 
statistics. Also, Leffingwell, in tables of births for the United King- 
dom for each four months during the past four decades, shows that 
there is a higher birth-rate in the first two quarters of the year. 

MISSED LABOR. 

This is a term applied to a condition where the child is dead but 
still retained. At the 280th day, or completion of term, regular but 
feeble labor pains begin and then subside. It is a curiosity only. 
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UNCONSCIOUS LABOR. 

Aside from drug narcosis, it is possible for a woman to be deliv- 
ered nnconscionsly during sleep. There are very wide variations in 
the amomit of pain attending labor. In general, pain is the penalty 
exacted by civilization, but there is a marked lessening of suscep- 
tibility to pain that is one of the preparations for labor. There are 
many instances where the woman was awakened by the movements of 
the child, which was bom during her natural sleep. 

FORCES OF LABOR. 

These naturally divide into involuntary and voluntair. The 
first are uterine contractions, peristaltic in character. They occur 
regularly, begin slowly, reach a climax, and rapidly decline — ^the 
whole lasting about one minute. In the first stage they begin about 
thirty minutes apart. At the second stage they are only two minutes 
apart and there is a steady increase in their severity. The muscle- 
fibers of the round ligament also partake in this contraction, draw- 
ing the fundus forward and downward. This action is a feeble one, 
but assists in bringing the womb to a point where the abdominal 
muscles can act. While the woman cannot stop the pains, they can 
be inhibited reflexly by emotion. A continuous pain would kill the 
child. Being interrupted, its circulation is not interfered with and 
the womb-muscles get rest and relaxation, except at the cervix, where 
the membranes hold all the dilatation gained. 

The force is 'generally proportionate to the resistance to be over- 
come, modified by time, fatigue, etc. : but if there is little resistance, 
the pains will remain even. The force varies with the shape of the 
ellipse, and the most favorable is the vertex presentation, where the 
womb has the soft breach to contract upon. In a shoulder or trans- 
verse they will be irregular. The womb will not injure itself at first. 

Schatz, by using a dynometer, found the contraction e(]ual to a 
raise of from twenty to a hundred millimeters of mercury. From 
this and the fact that Duncan has shown the membranes only capable 
of standing at the outside thirty-seven pounds to the square inch, it 
is estimated that the pressure cannot be over fifty pounds to the square 
inch. Experiments by Poulett show that ninety pounds injure the 
child, and it must be considerably less than that. 

During the pain the blood is forced from the womb into the gen- 
eral circulation, and both pulse and arterial pressure rise. The 
womanV temperature is higher and perspiration profuse. She is 
in every sense in labor. 
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False pains are regular j)aiii contractions, mainly seen in primi- 
pani3 for a few days, never a week, prior to labor. Mental worry 
seems to predispose to them, and rest in bed favors their disappearance. 
In primiparge, though the os may dilate somewhat, there is rarely 
any show. 

1'he pains of labor start at the os and travel over the fundus in 
a wave. The bulging of the membranes can be felt several seconds 
before the woman feels the pain. The os relaxes before the fundus 
reaches its maximum contraction, and the height and last part of the 
pain is expended directly in stretching those fibers. The effect of 
the preliminary cervical contraction is to lift the head and prevent 
engagement while the amniotic fluid settles under the head; then, 
as the fundus forces the head down, there is found a water cushion 
ahead of it. The whole surface of the womb is a hydraulic press act- 
ing on the cervix. It is the stretching of the cervical fibers that 
causes the pain. During the pain the womb rises, fiattens, and also 
sliglitly twists on its axis. It rises because the circular fibers are 
stronger than the longitudinal. 

Were the womb equally muscled throughout there would be no 
cervical dilatation ; but this is not so, for the lower segment is much 
the weaker and at first yields equally until the cervix has opened a 
little. When once the fluid has entered the cervix it exerts a pressure 
at right angles, directly in proportion to the convexity of the bulg- 
ing ; for a fluid force is expanded equally in all directions and there- 
fore at right angles to the cervix. 

Water is practically incompressible and is the ideal substance 
for dilatation. The best force to drive a line is a solid, but the best 
force to drive a plane is a liquid. 

Should the membranes break prematurely, then the cervix must 
be dilated by the head, i.e., a cone, which does not exert its force at 
right angles. Such a "dry labor" is' of necessity slow and tedious. 

There is not much said in the text-books on this very 
common condition, viz., too early rupture of the membranes. 
Perhaps in 10 to 15 per cent, the waters break in the first 
half-hour of labor-pains, but enough is usually retained behind 
the head to answer every purpose. A "dry labor" is a real 
menace to the child from asphyxiation, meningeal haemorrhage, 
as well from the maternal exhaustion and oedema. There is 
always a caput on the child's head. Danger to the child will be 
shown by its extra movements, which mean asphyxiation, and the 
passage of meconium, or a rapid foetal heart or an excessively slow 
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one. In these casus the ctTvix must ho dilated manually and the 
ehiJd extracted, tiiou^h from tlie lack of tiuid ijresent version, Jroni ita 
difficnityj will be uontraindicated. 

The dilatation of the lervix ii^ not, liowever, all riieHuinieal, hut 
into it enter elements tiiat are physiologic al* 

1. It ia tired out and relaxed from an ovfrwhehiiing hnw eon* 
stant-V apjdied. 

2. Tlie pressure of lieadand water iot erf eres with blood<*ireulation 
and it beeomes nedematouR, A i^erons infiltrati^iii s^epa rates the fibers 
and they fail to art conueetedly on hnea of greatest etlieienev. 

,1, The action of the longitudinal tihers is to [udl up the cervix 
over the head. 

In some eases there h an unusual rigidity of the cervix. I 
know of nothing so good as five grains of chloral hydrate, which 
seems to Ixa^'e a selective action, as well as quieting the restlessness 
and nervo«9ne>is incident to a long delay. And if tlie patient sleeps 
h)r a lew houm it is a good thing, for tlie os is softening all the timej 
land with rc^t and renewed vigor the completion is usually easy. 

With the break of the uieniiiraues the head destends and acts 0?^ a 
hall-valve, holding the surplus behind. What fluid is left now only 
prevents the force of the womb from being expended on some pronil- 
iienee— it equalizes it The head is moulded, and in it'^! descent meets 
the resistance of vagina and vidva. These it mechanieally stretches 
on a cone, as it were, wliieh is lubricated by the discharge. Tin- 
bony walls act as directors, in every ease having a soft i)art opposite 
which conserves the head and springs it back bctw^een ]tains and which 
also aids in further flexing the head. 

1'hv head is both hard and soft. It will stand jjressure, and yet 
is ca])ahlc of moulding. Only the base and face are rigid and so 
forme*! that any plane from front to back is a cone ^^^hen mouldciL 

When the een-ix is not dilated by the litpior amnii, and the 
head, by engaging, takes off the force of the pains, sliould there be 
any failnre of tlie head to advance in time under two hours, the 
fundus will overcome the resistance of the fibers Ticxt to the cervi.x, 
i.t\^ the lower uterine segment, and a sharj) line is formed, the ring 
of Bandl. When this is seen a rupture is imminent. Two hours of 
labor with no advance of the head should call for prompt treatment. 

During the first stage the voluntary mnseles of the abdomen may 
be tiged. but this is not to 1>e encouraged. In the t^ceond stage they are 
beyond her cnntrol and are truly involuntary. The diaphragm is 
fixed by a long inspiration and the woman leans fonvard and hears 
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down by the contraction of the abdominal muscles. As stated, these 
are double toward the end of labor. It has been noted in animals 
that when the abdominal muscles have been severed, the uterine force 
is still able to effect delivery. 

Now, while the action of abdominal muscles becomes involun- 
tary, this action can be largely prevented by rapid breathing. Many 
women find this out for themselves and simply will not bear down, 
rapidly panting when the pains come on. At the birth of the head 
it is sometimes advantageous to have the woman breathe full and 
fast, to prevent precipitate birth and laceration. 

The abdominal muscles do not become involuntary until the 
womb has so far contracted by the expulsion of the child that they 
can act. For months they have been distended, and until this disten- 
sion is relieved they do not act effectively. When the pressure is 
reduced they act with greater and greater efficiency, until, at the birth 
of the head, they are the main force of labor, far overshadowing the 
force of the womb, which, however, still continues. 

The effect of chloroform is not to materially alter the character 
of the contractions unless pushed to a full narcosis, when it will re- 
lax the womb, as it does every other contractile tissue. Used to the 
point of rendering the pains bearable, or just to unconsciousness, it 
has no action in suppressing them. This is termed the obstetrical 
degree. 

The effects of the uterine contractions are to diminish the area 
of its cavity, while the action of .the abdominal muscles not only does 
this, but pushes the fundus downward as it settles and holds it down, 
preventing recession. 

STAGES OF LABOR. 

These are, first, dilatation of the cervix; second, delivery of the 
child; and third, expulsion of the placenta. 

The first stage begins with the first regular pain and ends with 
full dilatation, which should be the time of the rupture of the mem- 
branes and engagement of the head. 

Prior to the first stage there have been some preliminary changes 
different from the normal course of labor, and almost worthy of be- 
ing classed as a distinct stage but for the vagueness of the symptoms 
and their uncertainty. This preliminary state begins a week or ten 
days before the regular pains and is marked by a sinking of the womb. 

During this time the external os is flattenening out and the in- 
ternal may even be considerably dilated, one or two fingers. The 
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iTTegular pains are most marked in prirniparfie- The smking of the 
womb is fine to flexion of the head^ which is now partially engaged, 
and, pressing upon the hladder and rectum^ gives the former espe- 
cially great irritability, as shown by frequent urination. 

Because of this sinking the woman can breathe eai^ier, her waist 
IS reduced^ and whereas before she had her clothing lengthened ont 
•by strings, she can now almost button them. This pressure also ren- 
ders tile vagina and the vulva oetlematong and violet in color. The 
direction of the cervix is nmch posterior and hard to reach* 




Fig. 44, — Waaliing the Eyes of the Fcetua Immediately After Delivery. 

{ORANDiy A:?n J ARM AN.) 



The first real stage being ushered in by regular paiuBj the body 
of the child is flexed by each contraction, while the head swings freely 
and tends to bore down until adjusted to the easiest position, namely, 
the oblique diameter. Flexion haB been said to be a nortnal step in 
delivery, hut the child is passive, and after labor has begun there 
i& no evidence of any more flexion than just before. 

The first stage may last a few hours or for rlavf^. ThiB is modified 
by the size of the child in the pelvis, position and presentation, age^ 
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amount of liquor amnii present, habits of life, and many unknown 
causes. There may be vomiting and chills that mark a nervous 
shock. ^^One old hen'' remarked to me that at such times she could 
neither "lay nor set." With full dilatation the membranes rupture 
and the head descends and engages. 

The second stage then begins with full dilatation. The obstruc- 
tion at the plane of the cervix being overcome, the womb now acts 
directly to expel the child. There are several resistances to be over- 
come. First, the head must be moulded to the superior strait. But 
a few pains are usually required for this; in fact, the head may al- 
most immediately start to advance. It has next the vagina to dilate, 
and, when the head is in the excavation, internal rotation to perform. 
When this is accomplished the resistance of the perineum has to be 
slowly overcome by dilatation also. The lower the fundus sinks, the 
better can the abdominal muscles exert their force and they are more 
and more brought into play. After every pain the head springs 
back, but never quite to where it was, until the occiput is under the 
arch of the pubes. From this point it advances steadily with every 
pain. After the birth of the head there will be cessation of pain for 
a few minutes, when they resume almost as one continuous cramp 
until the posterior shoulder and arm are born, when the rest of the 
child slips out so rapidly as to have no describable mechanism. 
Pains cease with the birth of the baby for five to twenty minutes, 
when they resume to expel the placenta. 

Third stage. The womb firmly contracts when the body is born 
and the placental site is reduced from 20 by 15 centimeters (8 by 6 
inches) to 10 by 8 centimeters (3 by 4 inches). The placenta is not 
separated at the birth of the baby, as a rule, but is crowded together 
and condensed. The first few subsequent pains, however, probably 
the first, loosen it, and a few more expel it into the lower segment, 
cervix, and vagina, from which it should be gently drawn. The 
placenta will not be loosened or expelled until these pains come. 

During the third stage there is often a chill, which is due to 
nervous relief of tension, wet and slop, and exposure to air and 
chilling of the skin from evaporation of perspiration. It is a signal 
for you to expedite matters and clean the woman up. It never seems 
to cause any trouble. 

The placenta normally comes out foetal surface as a disc, with 
its membranes trailing behind. There may be effusion of blood be- 
hind it if the body was not firmly contracted, which, involving some 
loss of blood, is a conservative action in that it increases the bulk of 
foreign matter in the womb and hastens its contracture. Normally 
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the mother loses but little of her blood when the placenta comes 
away; the most of that lost is the blood of the cliild remaining 
behind the ligatnre in the placenta and cord, Tliig is borne ont by 
the fact that when the li^^aturesv are not put on until the cord ceases 
to pulsate there is much less blood on the pad. 

The placenta should he examined^ — if not at once, at least be- 
fore leaving the houRe. This should embrace the integrity of tlie 
membrane, that none be left behindj and that the placenta is entire. 
Should any vessels run from the cord out to the edge, of a large, 
even caliber, it is probable that there is the anomaly (placenta suc- 
centuriata) of a secondary placenta. Tiiia is normally found in many 
animals, and in man as a reversion of type. This must not be left 
behind in the womb. Often you will be asked what disposal to make 
of the placenta. It can be put in one hole of an ordinary stove and 
burned with but little trouble. 

Now, under no circumstances must force be used on the cord to 
remove the placenta. It will come out spontaneously^ and the rule 
is to wait thirty minutes before attempting manual removal, which is 
I one of the most dangerous of operations. I cannot too severely con- 
demn the jjracticc some have of ''going after the placenta as soon as 
the baby is born.*- There is a physiological time for it to separate 
that shnvdd not be violated. Tt is a foreign body and will be expelled 
when the womb is rested and its contractile power regained. That it 
does not expel it at once is proof of its unfitness for the act. and it is 
to invite danger at any time to violate natural law. Xo glove or 
hand is whoHy ase]>tic, and the manual removal of the jihicenta 
should he done with fear and trembling — and is by those who know 
what they are doing. The Crede method i^hould be done or at least the 
womb held in every case. In the CrM6 method the womb is kneaded 
until a pam and then pressed down ; the Dublin method is the same 
without kneading. 

After half an hour there is danger of the os contracting ouough 
to hold up the placenta like a button in a buttonhole, and it is bt^tter 
to go up and pull down one edge. This is not a manual removal and 
is allowable. 

The so-called hour-glass contraction I have neyer seen and am 
very skeptical of its existence; on the other hand, it is not unusual 
in cases attended by niidwiyes to see the placenta lodge, as it were, 
at the vagina and there remain for some honrSj or until turned and 
removed. Adhesions of the placenta to the uterine wall requiring 
manual removal are very rare and dangerous. They must be stripped 
up from the edge without tearing the womb wall. 



CHAPTER VII, 

THE PHYSIOLOOY OF LABOR— FCETAU 

ATTITUDE OR POSTURE. 

This is the relatianahip of the parts of the child to itself bm a 
whole, Normally, it is one in which all tlie parts are flexed; any t 
extension whatever is u departure i'rom normal, and therefore has in 
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Fig* 45. — Presentation of thp Vertex. Left Occiput Antt^rlor. 

(GbANDIN ANH tTABMAN.) 

it the element of a dystocia. In flexure the child is bnt following out 
the curve of its development over the yelk. Later, the ventral sur- 
face conforms to the curve of the mothers hack, and all parts, by 
flexion^ o^^eupy an egg- or olive-shape in the least possible space. The 
long axis compares with the long axis of the womb, head down, from 
Payot's law, which is that "when a solid body is contained in another, 
if the container is the site of alternate movements and of rest, if 
the surfaces are sTipper^^ and not an^lar, the contained constantly 
tends to accommodate its form and dimensions to the form and capa- 

fll8) 
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city of the container/* The flexors are stronger tliau the extensors 
(in fact, reiiiaiu so during life), and the child adjusts itself in the 
smallest pf)ssible space to the best position, 

PRESENTATION AND POSITION, 

Presentation is the part of the cliild that is prominent at any 
part of the birth-canal usually applied at the inlet, and as the oa 
roughly marks the center of that plane, it is the same as saying it is 
the relationship of the chihrs long axis to the axis of the birth-canaL 

It is used in still another sense^ as the part wliich strikes the 




1¥i^. 4in — Presientathjn af tht^ \>rU^>t. Eight Cteciput Anterior. 
(GRANDIN A>'I> JARMA.N.) 
examining finger not only with reference to the axis of the child, i.e., 
the pole presenting at the inlet, but also with reference to its posi- 
tion* Any part of the child may present; but when w*e say the brt»w 
presents, we mean more than that the head of the ciilld is down, we 
mean the position of the child is in extension. We hare no term to 
express whether the head or cephalic pole presents as first illustratedj 
and so combine two separate ideas under the single term presentation. 
Position refers to the relationship between the part that pre- 
sents and the diameter of the plane of the inlet. The mother is taken 
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as the fixed point from which to name, and the prominent part of the 
child that presents is used. Position is then horizontal rotation 
around the long axis of the child. Left occiput anterior means that 
on the left side of the mother the occiput of the child lies, and that 
the occiput is front. It also tells us the attitude; that, the occiput 
being down, the head is flexed ; that the cephalic end presents ; that 
the occiput presents and that it is in the first position. 

Considerable confusion exists in the nomenclature of positions. 
The Germans consider the posterior as variations of the anterior. In 
the United States and England there are considered to be six posi- 
tions. They are named as follows: The presenting part of qhild, as 
vertex, is taken. We then have: — 

First — vertex left. Fourth — forehead left. 

Second — vertex right. Fifth — forehead right. 
Third — vertex front. Sixth — forehead front. 

Presentation^ are as follows: — 

vertex, 
brow, 
face, 
chin. 



Cephalic 



Caudal 



Transverse 



sacrum, 
calcaneum. 
shoulder left, 
shoulder right. 

To any of these presentations one of the six positions may be ap- 
plied except in transverse, when there would be no third or sixth 
position. In France they leave out the third and sixth. In France 
and Germany the oblique diameters of the pelvis also take their name 
from the front ; in England and the United States, from the back — 
^'right back." 

To avoid confusion it is better to letter the positions, and since 
the third and sixth are of such rarity they may be ignored. These, 
then, cover practically all the positions: — 

1. L.O.A. occurs in 70 per cent, of cases. 
R.O.A. occurs in 10 per cent, of cases. 
B.C. P. occurs in 17 per cent, of cases. 
L.O.P. occurs in 3 per cent, of cases. 
Left mento-anterior, second in frequency. 
Right mento-anterior, third in frequency. 
Eight mento-posterior, first in frequency. 



Of the occiput 

or 

vertex. 



Of the face. 



2. 
3. 

4. 
1. 
2. 
3. 



4. Left mento-posterior, fourth in frequency. 



rnYsiouKiV op LAHcm— fcetal. 



121 



Brow. 



Of thtt pelvis. 



Of tlie heels. 



Of the ghoul fler. 






fjeft fronto-atiterion 

Kight fmnto-antericir. 

liight fro!] to-] X interior. 

lx?rt frnrito-jMJHterior. 

\Aih saL'iiuii»atiterior. 

Right s-ierinii-tmter ior» 

Kight saeiiuii^posterior. 

Left saeriirii-|Mi?:itenf>r. 
1* Lt'lt tak'aneum-anterioi". 
2. Higlit ealeaneuni-Hnterior. 

R i gli t ra 1 (■ a n I'li iii -]>ost eri or . 

Left talcraiuniiu-posJterior, 

I^eft scapula -anterior, 

Kight ecapuhi-auterior. 

Right aeapu In-posterior, 

Left scapula -posterior. 

The frequency of presentation §, referring to poles of the OToid, 
is cepfmlic in Dii per cent, of cases, hrecch in 3 per cent. 

As regards attitude of the child, hrow and face are about three- 
fourths of 1 per cent., transverse axis (shoulder) is one-fourth of 1 per 
c^nt,, and uiany of these alter wht^n the paius become elTeetiva 

Why the head is down in M per cent, of caseB hoB heen a greatlv 
tlebated subject. It is usually so even before the placenta is attached. 
At third to seveuth month Edgar foimd 50 per cent, cephalic, while 
at seventh mouth Churchill found S3 per cent, and at birth 9(> per 
cent, ft won Id seem to be, therefore, the resnlt of some constant 
agency tending to this result and acting progressively; yet with tlie 
increase of abdominal tension there tends to be a fixture of the child 
to any given position. It is prabable that the weight of the upper 
part above the navel, which iR heavier than the limbs, by the force of 
gravity assists in this. The child in kiching would in caudal pres- 
entation have a bony pelvis to Ftart from and this would change the 
head a little, starting the turn, and it may be that when the head is 
down the heart furnlBhes a better blood-supply to the brain and the 
child is easier, whereas if upright, there would be the lift on the 
lioart. The lower segment is softer and lies rigid, and tolerates 
the head better^ perhapj^; or the fundus may contract downi on the 
softer breach. Aiding in the change is the pear shape of the womb 
ad the upper part allow^s more room for the limbs to move in. The 
^iend is also on a ball-and-jiocket joint, and, the npper part of the 
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womb being movable, the bead may turn to one shoulder and version 
be done; but ^\'lien the head is once in the peivis, the neck corres- 
ponds to the point of beginning motion of the womb as a whole. 
Again, the womb contraets from every part towards the os. Acting 
on the movable head, it tends to bend it over and turn. Once the 
head Ib in the pelvis, it Binke into the outlet* At birth, frozen seo 
tions show tlie liuad 'i.5 inches below the inlet. The joint at the neck 
Is then so near tlie Hxed [Hunt that it does not interfere with the con- 
traction of the wombj and the boilv of the child is free to swing from 




Fig. 47* — iVesentfltroTi of the Ve^^:^'^^ Lf^ft rjcripnt Pn:^lrnon 
(Graxoiit and Jabwa?;.) 



side to side with the wonii> as a whole, A retaining force in the later 
months is the relative increase of the child to the liquor aninih At first 
there is relatively more fluid and the child easier changes its position; 
later, it is forced to stay where it is. Some or all of these cause the 
phenomena. In all the presentations the first and' third positions, Le.. 
the mothers right oblique diameter, has the higher percentage for 
that group. That the posterior part of the child is in front is due 
to the curve of the vertebrae, the ventral surface hein[r best fitted to 
conform to the lumbar curv^e ; but why a symmetrical head sliould 
take the left ])lane rather than the right, 87 to 13, is not so obvious. 
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The pressure of the rectum on the left side narrows the left 
oblique; the aorta is on the left side, and tlie woman uneonseiouely 
lies on the right side to escape pressure there; again^ the intestines 
are fastened oliliquelv in the riglit fossa and lie behind and to the 
right of the womb, nod so direct the fundus to the right and turn it 
until the right cornu is anterior; and it is possible, too, that the 
usual habit of sleeping on the right side, the better to empty the stom- 
aeh, may affect the womb by gravity. I have no very accurate statis- 
tics; but what I have, show the li.O.A. to be much more eommoa 



Fig. 48.^^Preaentation of the Vertex. Right Oecipiit Poj^terion 

(G BAM JIN A]SD JaBMA>'.J 



than the 10 per cent, of cases usually given. The normal labor is 
L.O.A., and this is considered the type. Departures in flexion of the 
head cannot he changed after the membranes have ruptured. The 
further the departure, the more dangerous, until the combination of 
face and chin posterior is reached, when absolute impossibility of birth 
is marked. The chin must come front in all face cases, or the 
shonlders enter before the occiput is liom and the head is locked. The 
distance from the promontory to perineum is greater than the chin to 
the Btemum, 




Fig, 4fi.--Preaentatioii of the Fat^. Kijrht Mf^nt^i-anterior, 
[Ghandin and -Jarmax.j 



eases of the womb, This is due to tlie rectum being on the left, and 
the attachment of meBentery, 

In L.O,A. the fcetal back is to the left side and extremities to 
the right The sap^ttal suture is (oblique on the pel vie ri^bt ohhque, 
The heart is best heard in the left lower quadrant f>f abdomen. The 
small fontanelle presents and the occiput is overlapped by the parietal 
bones. The 8uboeeipito-bre^niatie plane of tlie head, with a circum- 
ference of thirteen inches, m parallel to the plane of the inlet. 
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MECHANISM OF LABOR (VERTEX), 

le ineclianisni of L.O.x\. is to be eonsidered nnder the heads 
of:— 

1. Flexion. 

Moulding and engagement, 

Descuit. 

Internal rotation, 

Prnjjolsion. 

Kxtuii^ioD and lurth of head. 

Eestitutitm. 

Kotation of shfiiilderfl. 

Descent of sliniiklera. 

Birth of posterior shoulder, 

Straiirhtening of Ijody. 

1 i^ tlie res^ult of tlie uterine force acting on lever arms of 
imequid leu^tli and also the springlike action of the ri^ht saero-iliac 
on t!ie chin. This occuts before labor and is increased by the paius, 
MoBldijig^.— This means thot tliere is resistance. The hones 
overlap and the head is inelined a little to conform to the back 
eurv^e of the saenmu for tlie prominence is higher than the symphy- 
sis. Engrti^eutent partially occurs before labor; that is, a tangent 
to the vertex i^ lowt^r than the plane of tlie superior strait. It is 
especially marked in primi|>arte, from the tone of the abdominal wall. 
It will not be present when any diameter presents larjy^er than the 
vertex, i.e., in bmw, face, transverse, or anomalies of position. The 
moulding of the head does not involve the face or base, nor does it 
greatly alter tlie capacity of tlie cnmiiim, hut it is probably true that 
a certain small portion of the eerel^ro-spinal fluid is displaced into 
the cord. This moulding may gi^eatly disfigure the child for a few 
days, but will not he pennanent and is iisnally harmless. The ma- 
ternal fear of idiocy can be safely assuaged in most cases. Mould- 
ing will shorttm the transverse diameter two-thirds to three-quarters 
of an inch ; the lowest parietal overlaps the occipital. 

Descent. — The same force having moulded tlie head now caiisea 
it to descend on to the pelvic floor hy extension of the neck, the body 
of the child luung practically in the same place. The head descends 
on the anterior plane. 

Internal Eotation. — While the spiral Riiterior plane is two- 
fifths of a circle, the head only rotates forty degree^?, or one-ninth of 
a circle. It is always partially inclined and the plane has but little ta 
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do with this rotation^ which does not occur nntil tlie head is on the 
floor of the pelvis, wlien it rotates to confonii to the anterior-pos- 
terior diameter of the outlet. This rotation is the reexilt of 

First. — The spiral shape of the pelvis. 

Second. — ^Tlie i>yrifoniiis nmsele, arising from tlie front of the 
sacrum hy three digitatlone and ^oing out rif the sacral foranieny is 
a resistant mass which^ from its ohhqnity and size, gives more room 
at this level in the anterior*poaterior diameter as well na directing the 
face to the rear. 



¥\g^ 50.^^Presi*iilaLion of the Face. Left Mento -posterior, ■ 
((TflAxnix AND Jabmax. ) 

Thhut-^The pelvic floor is so sloped tliat any body striking it is 
directed forward under tlie areh. This is prnl^ahly the predominat- 
ing factor in rotation, and not the planes as once thought. In factj 
every case hcconies anterior from the perineal jegistance alone when 
nothing interferes with its action, Rotation does not occur until the 
head is on the floor. This pelvic diaphragm is more resistant hehind 
than in front, and on the sides than in the middle. Following the 
line of least resistance, the head obeys the law that whatever part of 
the child flrst meets the resistance of the pelvic floor ia turned for- 
ward and upward under the symphysis. 
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The "aniform force would not admit of rotation were there not 
more room in the excaTation than at the superior gtraiL This rota- 
tion must occur or birth would be impossible. This floor r^iat* 
aDce alio flexes the head, because it i^ greater behind on the brow 
tlian in front, and, while retarding the hrow a:? it were, the occiput 
is forcrf to the front in the reTerse direction. Tim more fill It 
flexed the head, the more the perineum does the rotating. In ease 
of a brow where there is ptwr flexion the pelvic action is more pro- 
nounced, as follows:^ — 




yi^. 51. — Pre^ientntjtm (A tho Breech* Left Sncro-anterior 'ra^itum, 

{ Ct R a N DI X A S U J AB M AN.) 



The occiput being on the anterior plane, the forehead Is in the 
deep sacro-sciatie notch and IieJd fa^t. The only uiotion po&sible 
for the head is descent, and the oueipiit is thereby more easily in- 
flnenced by the groove, which is constantly more prononnccd as it 
descendi, and the head cannot go back against the iliac spine. A 
little more descent and the brow h below the promontory of the 
sacnim on a shallow and hroarl surface, free to move in only one direc- 
tion, backward, as the occiput can only go foru'ard. It will do this 
until the opposite pubic rami press equally on the licRd. The jiari- 
etal Ixisses now are applied to the tuberositiea of the ischium* The 
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bead descends, but is flexed by tli« brow being tbe long arm of the 
lever^ and the greati^r resistance oi tlie pe>t*tcrior purt of the ptTineuui. 
In oaseti like tbis^ of poor flexion, rotation is the result i)f the jx^Ivic 
planes far more tban wJien normal flexion i^ present, 

PropElaion* — Propulsion of the head, directerl by the perineuTn, 
and by it kept well flexed until tbe oeeipital |> rot ube ranee is free from 
the arcb rif the ]Hd)< k, i^ the next Btep in laechanienu 

Birth of the Head by itsi extension, the face sweep in*! over tlie 



jUhanhin Axa Jarman.) 

perineum. Examination will sliow tlmt tbe distance from tlie neck 
to the brow J face, and chin is etjual, and irhen tbe occiput is bom 
it marks the nraximnm perineal distension. Extension is the result of 
the force acting on one arm of the lever alone. When the occiput 
is born, the perineum holds the neck firnily up agflinst tbe arch and 
it cannot advance any more, but tbe long ann is free and the result 
]g ex ten si mi. 

Restitution is tbe rotation of tbe head on the neck to confonu 
to the shoiihlers, that are novr enpi^ed on tbe opposite obliijue diam- 
eters from which the head descended. The head has to restore not 
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only its own turn to the front, but also that of the shoulders. Ex- 
ternal rotation of the head is tlierefore just double that of the 
internal, or eighty degrees, nearly a right angle. 

Eotation of the tdionlders as they descend into the pelvis. 

Descent of the shoulders and their internal rotation to the 
front, exactly as did the head, but in the opposite direction, comes 
next. 

The next step is the birth of the posterior shoulder and arm, the 
baby being cuned laterally to conform to the curve of Cams. 

The posterior shoulder and arm being bom, the body straightens, 
which delivers the anterior shoulder, and the body follows without 
mechanism. 

These are the steps normally followed in an L.O.A. In B.O.A. 
the process is identical, except substituting the right for the left 
plane throughout. These are the types of eutocia. 

It will be readily seen how much the tonic action of the pelvic 
diaphragm enters into normal labor. As before mentioned, it is 
like a scoop-shovel in shape, directing, by its angle of refraction, 
ever}i:hing under the arch. Like the shovel, too, it is strong at the 
handle and sides and flexible at the tip. It is in reality horseshoe 
in shape, strong at the toe, which is posterior, and weak at the heels, 
with an opening, which is the vagina, between. It must also be re- 
membered that the head is freely movable on a ball-and-socket or 
toggle joint, and that its long diameters will tend to accommodate 
to the long diameters of the pelvis. 



CHAPTER VIII. 

MULTIPLE PREGNANCY. 

1. Twins. 

2. Triplets. 

3. More than three at birth. 

4. Superfecundation. 

5. Superfoetation. 

6. Uterine and ectopic. 

TWINS. 

Twins occur about once in every eighty-nine pregnancies. The 
tendency is markedly hereditary, transmitted through the maternal 
side. They are of two types : First, the fertilized ova from separate 
Graafian follicles that simultaneously rupture, in which case each 
develops independently, having its own placenta, cord, and mem- 
branes. Second, two germ-spots in one follicle, analogous to the 
double-yolked egg occasionally seen in chickens, in which case there 
will be one placenta, two cords, and but one set of membranes. The 
children will be strikingly alike and be of the same sex. 

In the first, the placenta may be fused and appear superficially 
as one, but will show a line of demarcation in some way. In the sec- 
ond, there is always some anastomosis of the placental vessels. 
Shatz is led to the conclusion from this that it is the common cause 
of acardiac monsters. At an early period the heart of one child is 
stronger than the other and monopolizes more of the placenta common 
to both. The other receives less and less blood, and atrophies. The 
weaker twin only receives enough to develop the lower extremities. The 
stronger twin is also surrounded by the larger bulk of amnia. 

They may be, then : — 

1. One ovum from each ovary. 

2. Two ova from one ovary. 

3. Double ovum. 

4. A division of a single blastoderm into two, in which case 

they will be monsters. 
Ahlfeld places the frequency of occurrence of the type of two 
fertilized ova from separate follicles to two germ-spots in one follicle 
as five and one-half to one. Sabatta is unwilling to admit that two 
(130) 
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female and male pronuclei unite, but conBiderB these aB cas^B of 
cleavage of the blaBtodernij whic4i has been done experimentally in 
animals. 1Vo ova in one vesicle Iiave been actuaUy seen, however. 

The decidna vera is always common to both in every case. 

In twins the decidna reflex a will be single or double, with the 
chorion according to tlie placenta. The chorion and amnion are 
originally double, as they are of fcetal origin, but often fuse into 
one cavity. It is because of the possibility of twins and fualon of the 
placenta that we tie the maternal end of every cord. 

One child may develop more than the other to any extent. It is 
not uncommon for one child to cease its development and die and 
be delivered at term, pressed flat by the pressure of tlie fluid against 
the womb wall, Such a condition causes the ftetus papyraceous. 

A multiple pregnancy is shorter by some weeks than normal. 
The preBsurc s>Tnptoms and enlargement are greater. Abdominal 
pal pat I an will give the outline of two heads, and auscultation two 
foetal hearts. A large child and hydramnios may give the distention 
but not the outline of twins or the two hearts. They usually con- 
form to each other, head and breech. 

The mother is apt to have some of the toxsemias of pregnancy* 
abnormal pregentation, or postpartum ha?inorrhage from sudden 
emptying. She is also subjeet to prolapses and locking, aa one child 
usually presents by the breech. It is therefore a dystocia, and the 
accidents will he considered under that head. The majority of caseSj 
however, are normal and even easier than normal labor, because the 
children are individually smaller, although their combined weight is 
greater than a single child hy aiiout a half. 



TRIPLETS. 

Triplets occur about once in 89 times 80 pregnancies, and are 
very uncommon, therefore. What has been said of twina applies to 
tripletfs. It isj however, very rare for all three to live; one is usually 
still -bom. 

3kIore than triplets have few authentic instances, though six have 
been born at once, 

SUPERFECUNDATION, 

Snperfceuiidation Is the impregnation of more than one ovum 
by different acts of coitus. This could not be told imless from the 
color of the male. There are many cases on record where twins have 
been born of a white woman^ one-half black and the other white; or 
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of a negro woman, one-half white and the other black. It is probably 
true that many of these eases were really of one father, but a rever- 
sion of one twin to the color of some ancestor. 

SUPERFCETATION. 

Superfoetation is the impregnation of two ova, but at different 
times, even months apart. This may be accounted for by a uterus 
septus, or pressure-atrophy of one twin. Still, there seem to be well- 
defined cases of simultaneous development of children of unequal 
age. It will result in: — 

Both being bom at one time, one being undeveloped; or, 
Both bom at term, but some time intervening, which presents 
many difficulties. 

UTERINE AND ECTOPIC. 

The combination also of uterine and ectopic gestation would 
present too many novel features, being so rare, and each case sui 
generis, to be more than mentioned as a possibility. 



CHAPTER IX, 

PHYSIOLOOICAL PUERPERIUM— MATERNAL. 

NORMAL PUERPERIUM- 

La BOH h a physioki^ieal process, Imt it is close to anil partakes 
of the pailiologiraK and at any moment may bet^ome bo. The uterine 
veins are thrnml)nsedj whieb anywhere else and under any otlier eir- 
eumfitanees? woidd lie very dangerous, Xowhere else are the aeptic 
and aseptic so close. Cleanliness and rest are the two factors to aim 
for* Xature is better than art, and no injections are required or a 
hiehlorkle gland would be part of her auatoioy^ The vulva should be 
washed or douched from above dow^^ward and kept carefully padded. 
Hot alcohol and water help soreness. These pads should be sterile 
cotton or gauxe, not a deodorizing or aseptic gauze. You want to 
know if til ere is odor. For three days all friends should he excluded; 
only her immediate family and nurse should see her. The doctor 
should call twice daily at fir^t, and as nt^arly as possible to the min- 
ute, for they often worry if he is late. 

Her pulse is slower for a week than normal. The breathing re- 
mains thoracic in type and about sixteen to the minute. There will 
he some thirst and a temperature a little raised^ — one-half degree — 
but it should be normal the next day* The abdomen feels empty and 
the vulva gore, A chill is often present just after labor, from the 
sweating, w^eakness, and relaxation after the pain, Tt is never dan- 
gerous, but calls for covers and a hot-water bag tt> the feet. The 
desire for food Is lost, hut a little gruel or beef-tea is often well 
taken. The 1 vowel is empty and from Irjss of pressure almost paralyzed 
— at least peristalsis is low^ered, and tliis demands enemas or oil by 
the second day. 

Her nen^ous system is excitable, especially as regards the baby. 
If it cries, up will go her temperature and pulse, Tf it cannot be 
kept away from lier out of hearing, it is better to have it wnth her. 
This nervousness may take the form of sleeplessness and require a 
small dose of hromides or sulfonal. Chloral is not good here, as the 
heart is weak. On your visits yon have much to note, ^Tark down 
pulse, respiration and temperatnre, condition of womb, lochia and 
genitals^ ¥adder, bowels, nipples, breast^ diet, appearance, after-pains^ 

(133) 
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nervousness, and visitors. You are to note also the baby's nursing, 
bowels, urine, cord, sleep, head, eyes, color, and appearance. All this 
should be done in an orderly and systematic manner. 

For the first twelve hours the woman's head should be low; 
after that, the more she rolls, the better. Put on the binder your- 
self. Massage and alcohol rubs are of great help to her comfort. 

The articulations may be movable and tender for some time 
and require rest in bed. If the recti are separated a bandage should 
be worn. A condition of haemorrhoids may be very painful. Heat 
and mild astringents, as hot witch-hazel cloths, help greatly. 

DISEASES DURING PUERPERIUM. 

The local condition after labor is always one of the great stretch- 
ing and considerable traumatism. The labiae are cedematous and 
gaping. The fourchette is always torn in primiparae, and possibly the 
perineum. The vagina is smoothed out and its rugae lost, never fully 
to return, the vagina remaining shorter and wider than before and 
the vulva orifice permanently longer. This is due to submucous 
laceration of tissue. There are abrasions in the vagina which, with 
the fourchette, are healed by epithelial regeneration. The cervix is 
torn at the edges and widely dilated, closing to a finger's size at the 
tenth day. Five or six weeks are needed for it to reduce to normal 
size. The lochia is at first red, becoming serous and then white. 
Its composition is blood, mucus, epithelial cells and leucocytes, de- 
cidua, and germs. For about three days it is sterile, which usually 
gives time for abrasions to heal over. During the first four days it 
equals about two and one-fifth pounds; the fifth and sixth days, 
about nine ounces; sixth to ninth days, about seven ounces. The 
pads should be changed as often as soiled, usually every four hours for 
the first three days, and every six hours thereafter until the flow 
ceases. The lochia has a peculiar odor, which should be noted; if 
putrid, it is a sign of sapraemia; if a peculiar mawkish or no odor, 
you may suspect sepsis. According to its looks it is termed lochia 
rubra, flava, or alba. Especially bad is it if suppressed. Lochia 
stains deepest at center of pads and shades outward; if abnormal, it 
is the reverse. 

Involution of the womb begins at once and lasts six weeks on an 
average. Immediately after birth its size is that of a womb of the 
twentieth week. A continuation of Braxton-Hicks contractions goes 
on, beginning a few hours after delivery. They are the cause of 
involution by compressing and squeezing out the lymphatics, particu- 
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larly, Ther are often painful and are the '"after-pains" so-called, 
EepecialiT do they start up when nursing, by reflex from the uipple. 
The hypertropliied nmscltycens undergo a fatt>' change and are ab- 
sorb^ . Many of the Tesselg are lost by compression and their walls 
absorbed, white others midergo the fat-ehange which is eharacteris- 
tie. The cavitj- is relinetl bv epit helium frotii the decidua. Then* 
has been much dispute as to the exact change in the mnsele-celL 
Hehne considered it a proce^i? of peptonization* and pept*ine^ have 
been noted in the postpartum urine. Others, particularly ifeok 
{18B4), eoensidered it a granular atrophy rather than a fatty change; 
eren hyaline fibers have l>een seen. It is probable that all forms 
exist, fat being the pruicipal change. Certain it is that the tiber i^ 
not destroyed: it simply cliangefi by increased oxygenation, relative 
anaemia, and presetire from the retraction and contraction. The 
change is at first slow and then quite rapid. According to Banger, 
the length of a fiber normally is 2A millimeters ; in the pregnant 
womb, 208.7 m ill i mete ra, A few hours postpartum it is 158.3 milli- 
meters; fourth day 117.4 millimeters; second week, ^"2.7 millimeters; 
third week, 3S.? millimeters ; fifth week, 24.4 millimeters, and the 
breadth is in proportion. The following table shows the normal 
change :— 

WeiffM. Neiffhi ahot^ %fNpAfitjf. 

Dud of labor .,,.....,,,.,....,_,,...,.. ........... , Sj^j iDohea ( 1 5 oiii. ) 

First daj. .3ti to 35 ouDcea. .......... .Sf^ '* (14 om. ) 

Set^ud day ** ** 4^", ** (13 om. \ 

Third day.,,. '* ^* .....4,V '' (llom-) 

Fourth day '' '' aj ** (10 om.) 

Fifth day. '' "■ .3} - { 9 om.) 

Sixth (lay ........ " *' ........... .3^ '' (8 cm.) 

Seventh day 18 to 20 ounoes. ,a " (7 cm.) 

Eighth day .15 to 17 ** 3i ** ( 7 cm. ) 

Ninth day.. '' '' 2} '' ( Oom.) 

Tenth day.,.. '' '' 2\ '' { 6 cm.) 

Fotirteeoth day 13 ** in pelvia. 

Bixth week 2 to 21 " 

The placental site is the last to recover its normal condition. 
and four to six weeks after labor will ahow a pateh of thickening. 
At first its sini are closed by clots, which luuRt be absorbed. The 
ligaments contract as the womb shrinka, the tnbe con^olutes, and the 
vessels become tortuous. The bladder may be brui.^ed and the ure- 
thra oedematous. This and the relief of pressure and lack of mufi- 
cnlar tone are apt to cause incontinence of urine, and poasihly re- 
tention. A few days will correct this without treatment. 
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How soon after labor the womb is again fitted for pregnancy 
depends upon many unknown factors. It has been known to begin 
one month postpartum, but three to four months is probably the 
earliest possible limit for most women. It is exceptional, indeed, 
to see a second child born under sixteen months, but eighteen is 
conmion. 

The development of the breasts is a late change in pregnancy, 
only reaching activity after labor. The real milk secretion begins 
on the third day. The first secretion, the colostrum, is a cloudy 
cinulsion of epithelium and milk mixed with fat. It coagulates on 
heating. It is laxative to the infant and is all the food that the child 
needs, since the circulation during labor, increased by the activity of 
the womb, has filled the baby at birth with all the food it can handle 
for a few days. The true milk comes with a rush and is usually over- 
a})undant. Efforts at nursing erect the nipple, congest the gland, 
and promote its secretion. 

Non-septic Fever. — Watch carefully every woman's temperature. 
If it goes above 100.5 it is to be considered a morbidity temperature 
that must be explained. If it lasts longer than a few hours, espe- 
cially if the bowels are free, it is to be considered septic and early and 
prompt exploration and treatment must be begun. 

Edgar has noted this fever in 18^/2 per cent. Of these, 64 per 
cent, was caused by constipation, 10 per cent, by reflex causes^ 5 per 
cent, by complicating diseases, neurosis by ^/^ of 1 per cent., sepsis 
by I3V2 per cent., and unknown, probably sepsis, 7 per cent. 

The great cause is constipation, which is especially dangerous 
hecauso it usually occurs about the third or fourth da}^,. when sepsis 
begins if it is going to. For this reason I again urge you to open 
the bowels on the second day by oil, and so eliminate that source of 
error. The woman's unstable nervous system makes her especially 
liable to the mild toxic fever from absorption of intestinal products. 

Keflex causes of fever are rare, not usually from the oronitalia, 
more often from the nipple. This term is too often a scapegoat for 
sepsis. 

Of the diseases accompanied by fever, malaria is the worst. The 
(fhill and fever are not unlike septicemia, but fortunately the blood 
will tell at once if a ])lasmo(lium is present. 

CARE OF THE BREASTS. 

For a month or six weeks before labor, especially in primi[)ane, 
the breasts should be hardened by some astringent : glycerine, alum. 
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alcohol, etc. At the same time the nipples should be drawn out if 
retracted. This can be done by puiling or drawing out on the 
woman's part twice dnily, or by a soction instrunientj or a day pipe 
may be used. "When nursing begins they should \m washed before and 
after, carefully dried, and dusted with talc or stareli. A dry nipple 
w-ill not crack, Xor fihould the hnhy nurse much ofteoer than a two- 
hour interval, or be allowed to nurse and sleep; but should nurse 
and be taken nwny. A nipple that is fissured sliould be touched with 
AgXOg and it will heal in twenty-four iiours. At the first sign of 
trouble the breasts should he kept in sterile gauze, a\vay from the air. 
Yery tender nip]>le8 may force the use of a shield, hut it is better not 
to UFe this when possible to do without it. The third day^, when the 
secretion begins, is marked hy congestion and engorgement with 
some tenderness and pain ; fever is almonnaJ. The flow is more than 
the baby can take, nor will they adjust themselves for some days. 
In nearly every case it is necessary to draw the surplus wath a 
pump after nursing, A snug l)inder at this time gives great relief, 
or a four-inch roller bandage niay be put on. In the Xew York 
Maternity a rubber binder is used, which seemB to act fairly wellj hut 
keeps the breast moist and a perfect culture-l>ed for a future mastitis. 
The bandage should be snug and kept on several days, especially when 
drying up the milk. Surplus milk can best he massaged out by oiling 
the hand and stroking towards the nipple. When this is no longer 
painful, BU]>port the breast and use firmer pressure with palm of 
hand and then by squeezing between both hands actually milk out the 
breast. Time and gentleness will jnilk out without much pain very 
congested and tender breasts. iVU lumps must be broken up and 
worked out. Once the milk lias checked, nothing will bring it back; 
and nothing m ill cause so poor a flow^ even if it does not absolutely 
check it. as a little fever when it is coming in, and the fever does 
not need to be high. For this reason it is my invariable rule to 
open the bowels the second day, as well aa to recognize sepsis^ should 
it come, hy eliminating that source of error. 

In cases where the breasts are painful, distended^ and tender, if 
the jTulse is slow, eveu if there is some fever, it is not a case of in- 
fection. When there is an infected breast, there is invariably a high 
pulse-rate. 

Mastitis is of very frequent occurrence in mild forms. It is 
more common in primipara^ from the imused condition of the nipple, 
and also in blondes from the greater thinness cif skin. There are four 
periods of nursing w^hen it occurs: — 
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1. Beginning of miriimg, 

2. At sndden stoppage. 
3* At dentition-^ from bites* 
4, At weaning time, 
Jn other words, tiie canae is traumatism j nnd these four perindB 

are those of the greatest liability, 

lllastitis exists in three varieties, according to the tisHiiie in- 
volved : — 

L The most frequent eauj?e la jiiirenciiymatons or glandular. 

2, Subcutaneous, 

H. And rarest — the postmammarVj between the gland and chest- 
wad. 

Xow^ aljsolutely understand, thtit its cause is not milk stasis, 
except as the congestion and venous stasis favor bacterial invasion. 
Engfjrgement of milk will not turn into abscesses, but a cracked nip- 
ple or Foorce of infection may. It is in most cases due to the staphy- 
lococcus albus and aureus, and their entrance is through eroded or 
fissured nipples and taken np by tlie lymphatics. In a very small 
percentage of cases they may enter the milk-duct directly » The lower 
half of the breast, where the lymphatics are few, being occasionally 
involved J show this. Orth lias suggested that the streptococci enter 
fissures and the stajdiylococci the ducts directly, which is in keeping 
with the tendency of both germs el sew li ere. One tiling is ccHain : 
there is never auto-infection. 

In any case the milk is altered and fermented. The epithelium 
is swollen and inflamed, foci of pna form and collect into abscesses, 
slowly or rapidly. The first symptoms are pain and tenderness, a hard 
lump of milk in the inflammatory tissue, chill, and temperature. All 
this eoidd have been prevented by toughening the nipples, keeping 
them clean, and touching fissures with silver nitrate and milking out 
the breasts. 

The treatnient is rest, Xursing must be stopped and tlio milk 
pumped out. The two forms, parenchjTnatous and interstitial, must 
be kept clearly in mind. In parenchymatouSj massage, pressure, and 
ice kept on for days or until the pain stops, may abort the formation 
of an abscess. This is nearly impossible in the interstitial, which is 
certain to form pus. The breasts should be supported, and massaged 
as little as possible in the interstitial. In Imth ti'pes salines are to be 
given, fluids stopped, all fissures treated, and every effort made to 
check milk secretion. 

When an abscess is formed, it is to be treated as pus anywhere 
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else and promptly evacuated. Fluctuation is rarely felt, but chills 
and fever, and oedema especially, indicate pus, which is more com- 
monly found in foci than in one cavity. Don't fail, in operating, to 
open freely, that all pockets may be exposed, peroxide thoroughly, 
and drain with gauze. The opening should be low down, in a fold of 
skin, and radiate from the nipple. Abscess of the breasts rarely 
endangers life, but is most distressing and painful. It is one of the 
most intractable of complications, usually lasting as long as the milk 
is secreted. A cut duct may ooze pus and milk for months, but an 
effort should be made to close these by curette and cautery. A sinus 
cut off may leave a lump of hard secretion or form a secondary ab- 
scess, and in future lactation may give rise to great pain and much 
trouble. That family's i)ractice is usually lost, and justly so, for by 
due precaution the condition could have been avoided. 



CHAPTER X. 
PHYSIOLOGICAL PUERPERIUM— FCETAL. 

THE BABY AND ITS CARE. 

Whex tbe bftbv is bom it noniially l>egiiis to cry in a few s^^ 
oiids. This cry is not flue to lack of circulation, for the cord is beat- 
ing steadily and will for some raimites. There are several theories 

for the child's breathing: — - 

\, The expansion of the ch^t, due ta passing from cotiipFessioa 
to a medinm of air-pressure. 

?, Edgar suggests that tlie contraction of tlie woiub cuts off the 
blooil supply and the child neeiis oxygen. But it is not uncommon to 
see a bal>y cyanotic from cord compress^ion turn rc<l witl\ the cord 
beating before any efforts to breathe are made. 

3, The relief of pressure on the basal centere and flow of blood 
to them acting as a stimulant. 

\. While these three theories have their upholderSj the real 
reason is probably the shock of the cold air at birth, roughly a change 
from one hundred degrees to seventy degrees. The relief of com- 
pression fills the lungs, and the involuntary contraction due to the 
cold expresses it. Cold is a good mode of exciting respiration fn the 
asphyxiated. 

Respiration is largely by the skin for the first few days. The 
centers do not act perfectly automatically, and the crying is due to 
distress for air, which is a roundabout way of accomplishing what 
the poorly trained respiration center learns to do later. Brthies at 
birth breathe from forty to forty-five times a minute, using the 
diaphragm, the abdominal type. Kot all the lung is used, targe 
atelectic patches persisting for months. Crepitant rales eon be lieard 
all over the chest for months. If the lungs were ever expanded, they 
will float on water; otherwise they smk, which is of medico-legal 
inten^t. Tile temperature at birth Is from f>9\/^ to 100 degrees, 
elevated by the tissue changes. The baby has hut little heat-prod nc- 
ing power and must be kept warm by hot bottles and fires, Many» 
if not alK colics are the result of lowered temperature. 

The ligation of the cord produces great changes in the circula* 
tion. The omphalic Tessels are now useless and filled with a throm- 

(14n 
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bus which is slowly absorbed and replaced by a band of fibrous tis- 
sue. The first inspiration sucks up the blood into the thorax and 
through the pulmonary arteries to the aerating system of capillaries 
in the lungs. The blood passes to the right ventricle and the Eusta- 
chian valve closes the foramen ovale, which agglutinates and grows 
fast. It is important to assist this by placing the baby on its right 
side for the first few extrauterine hours. The ductus arteriosus also 
begins its closure at birth and the right ventricle takes up its work, 
the pressure ahead being removed, and the blood not passing into the 
aorta as uniformly as before. The blood is not so much aspirated into 
the lungs as forced in by the removal of the pressure ahead. The 
heart at birth is quite large relatively. Right and left sides are nearly 
•equal in musculature, but from birth hypertrophy of the left side 
begins. The rate is from 140 to 150 per minute, about five beats 
faster in females, which is true at all other stages of life. In infants, 
as in adults, crying, exercise, and emotions increase the rapidity. The 
volume of blood is relatively less than in adults ; one reason for this is 
tying the cord too soon and losing the blood left behind in the 
placenta. If ruptured by nature or only after it had ceased to pulsate, 
the relative volume would probably not vary much. The blood is 
lacking in fibrin and clot-forming products, while the red cells are 
irregular and not uniform in contour and size. 

Nature sloughs the cord by a line of demarcation first noticed 
about twenty-four hours after birth. If not oiled, the cord dries up 
and is not offensive. For the same reason it should be ligated close 
to the child, to have as little moist, dead tissue as possible. The 
baby should not be put into a bath-tub until the cord separates, and 
it should be kept dry by dusting. About the fourth to sixth day 
it separates at the mark. At the third day the red navel and ash- 
white cord are in sharp contrast. The stump granulates, and should 
be entirely well from the tenth to twelfth day. The scar-tissue con- 
tracts, as do the remains of the vessels, drawing in and puckering the 
navel. 

The kidneys begin active functionation at birth and urine is 
passed within a few hours, acid in reaction, of low specific gravity, 
loaded with urates, and often albuminous. The bowels move with, 
or a few hours later than, the urine. The first movements are green 
or black, of tarry consistency, and known as meconium. Colostrum is 
the natural cathartic for this. The meconium is composed of inspis- 
sated mucus, epithelium, bile, urea, vemix caseosa, etc., from swal- 
lowed amnia. The bowels should move three or four times daily. 



PHYSrOLOGICAL rCERPERlUM— FCETAL, 



145 



With tlie onset of milk tlie color changes to chrome yellow, pasty 
consistency, and faecal odor. Green stools always mt*an hn proper 
diet and are a warning that a diange is needed. If casein also passes, 
it is still more urgent, 

The breasts of the ha by are very prominentj often swollen, and 
secrete for the first two week^. The cause of this is unknown. It is 
a popular idea among old women nurses to pull or squeeze them, or 
**break the breasts:" Tiiis is to he absolutely forbidden, as it is liable 
to result in abscess. Tlie legs are bent and the feet tuni in — equino- 
varus. The toes are straight and the large toe as prominent as the 
thnmb. The grip is very strong and the ulnar deflexion at the elbow 
niarked. The child's neck is very weak and must always be pro- 
tected- Boys are phirnosed, while girls have projection of the 
nyniphae, Tlie head is often moulded out of all symmetry, and a sne- 
cedanenm is present if the labor was ditiieult and long. The head 
should be absolutely left alone. The two fontanelles are soft and 
well marked ; oasifi cation means idiocy. The posterior fontanelle 
closes about the second month, the anterior at the eighteenth. Cranio- 
tabes later is a t^ign of rachitis. 

The cord should not be stripped before t>ing, for the moisture 
is soon absorbed and there is an element of tranmatiem in rough 
handling. The room must be ke|>t warm, and the crib also by a hot- 
water bottle. In bathing, tlie water should be quite warm and the 
room almost hot. One batli a day is enough, but the child must not 
be put into the tub nntif the cord has dropped; and for premature 
or weak children, one bath a day is too often. There is great danger 
in chilling t!ie new-horn. xVfter the initial shock at birth j it should 
he kept at blood-heat. The postpartum chill of the mother is physio- 
logical, to get her to wrap up herself and baby* Cotton or cheese- 
cloth sponges are better for sponging than sea-sponges. The skin is 
sensitive and must not be rubbed, Tind for the same reason all other 
than pure, unscented poap must never he used. The essentia! oils of 
the perfumes often cause eczema. If the baby is comfortable it will 
not cry at bathing time. All skin approximationB mnat be kept dry 
by dusting powders. 

In dressing the baby, the cord ia attended to first, with a square 
of plain gauze split up and folded over the cord and a narrow belly- 
band pinned sung. Then follow, in order^ the diaper, shii-t, pinning 
blanket, slip, socks, and shaw!. As soon as possible put the baby to the 
breast; first moisten the breast with milk, so the baby will take it. 

Immediate nursing is instinctive and of great help to the mother. 
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Mouth and breasts must be washed both before and after nursing. 
The baby must never nurse too long nor be allowed to nurse and sleep 
alternately. It should nurse regularly every two hours all it will eat, 
and no more; and nothing but mother's milk and water should ever 
go into the baby. 

The baby's training begins at birth, and a week's irregularity in 
its habits means trouble for some one. It should not be held much 
or be rocked in a cradle. Stillness, quietness, and darkness are best 
for the baby. A well-trained baby is as regular as clockwork in its 
habits. At birth the baby sleeps all the time if not nursing or dis- 
turbed. At one month it will be awake three or four hours in the 
twenty-four. At six months it sleeps sixteen hours, and the first to 
the fourth year ten hours daily. Children should never be excited or 
fed just before bed time. 

After the sixth week nursing should be two and a half hours 
apart; fourth month to end of nursing three or four hours, with no 
night nursing during the last half. The breasts should be nursed 
alternately, and the primipara taught how to hold her baby. The 
baby must not be indiscriminately kissed, especially by others than its 
immediate family. I have seen cases of dire disaster following this. 
It should be the invariable rule to drop argyrol in the eyes as a 
prophylaxis against ophthalmia, without which there is no safety. 
The baby should not be picked up because it cries, but should be 
trained to roll around in its crib and content itself. The ideal 
nursery is a sunny room on the south exposure, at a temperature of 
70 degrees, with a hard floor, dustless furniture, and plenty of ven- 
tilation. 

Male children should have the foreskin worked back daily and 
kept from adherence to the glans. This will often prevent circum- 
cision later and many ills beforehand. In females the hood of the 
clitoris should be likewise treated. Phimosis may actually occlude the 
meatus, and the straining end in rupture. 

Constipation in the mother will show in the child, while the 
reverse is not true. When the baby is constipated there are four 
causes, under one of which it will be found to come: — 

1. Constipation in the mother. 

2. Lack of fat in the food. 

3. Lack of sugar. 

4. Lack of water. 

The coils and length of the infant intestine are relatively 
greater than in the adult. Poor peristalsis and rachitis are closely 
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associatefl eantlitions, and in every form of intestinal disease mucus 
vili be found and is always pathoIogicaL As soon as ilie child is old 
enough it should be trained to daily evacuations on the chair> 

The stoob are rarely alkaline in the child, either in diarrhtea 
or in health. Greenish stools, acid, excoriating, accompanied with gas 
and eructation, usually indicate an excess of Bugar. If t lit re is too 
much fat, it will pass in lumps, causing a colorless and dry stooL In 
artificially-fed infants, starch is a common cause of diarrlura, for it 
cannot be digested until the fourth month* l)iarrh<ea from uiuite\er 
cause should be treated by the following four steps: Purgation, star- 
Tatiou, feeding, and lastly drngs. 

Begin every case with castor-oil, and then starve out the bacteria 
by withJiolding food for twenty- four or forty-eight houi'^. Tlje bac- 
terial flora fall imder two heads: those feeding on p rote ids and 
those feeding on carboli)d rates. The first give rank and ftetid 
stoolSj the second bout. When these are improved, feed slowly on 
albumin water and a little milk or by rectum, and only after doing 
thepc give any drugs. Diarrhtea is always an error of diet and no 
medicine will help until these prelim tnary steps have been attended to. 

During the hot summer months there are a few points that de- 
serve to be remembered with especial care. As mentioned, the regular 
giving of water, frequent bathing, free circulation of air, protection of 
the body from chills by a flannel belly-band, and prompt attention to 
and evacuation of the bowels when trouble arises will carry almost 
every baby through its trying first year in safety. 

A child of one month may be taken out of doors with benefit 
daily in good weather j such a a prevails in r.*aIifornia, After six weeks 
it should go out daily, rain or shine, if bundled up wannly. Chil- 
dren require and must Imve good air. 

Some infants at six weeks enjoy cold baths and will kick and 
splash delightedly. In a few months yon can adjust the temperature 
to the child. It must not be so cold that the baby dreads it. nor bo 
I cold that the baby does not readily react to the shock. Be In no hurry 
to dress, but, if the room is warm, give it an opportunity to kick. 
Children are too often tightly bound up in outgrown clothes, and they 
like to be naked. 

They are best weaned at nine months, or even eight, preceded liy 
some months of milk, gra\T, and so ft -egg eating. 

They should never be allowed to sit at the table and eat every- 
thing. The eruption of teeth is a natural indication for the child's 

10 
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fitness for other food. If molars are delayed, for example, the child 
is rarely fitted for a farinaceous diet. 

The baby may have, or be bom with, nearly every disease. Even 
malaria may be contracted and give symptoms in the second week. 

ASPHYXIATION OF THE CHILD. 

(A) Causes operating before birth are: — 

1. Compression of skull. 

2. Compression of cord. 

3. Compression of chest, i.e., heart. 

4. Separation of placenta. 

5. Tetanus of womb. 

6. Impoverished maternal blood. 

7. Maternal blood saturated with chloroform or other poison. 

(B) After birth:— 

1. Compressed brain. 

2. Heart too weak to respond — premature or exhausted. 

3. Poisoned brain and centers. 

4. Mucus or blood in larynx or unreflexed membranes. 

5. Congenital atresia of pulmonary artery or nonclosure of 

foramen ovale. 

The body will be either cyanotic or anaemic, the old ^^lue and 
white" types. Cyanosis means no loss of muscular tone, but a COg 
poisoning and need of oxygen. When such a child dies, it turns white 
and indicates uselessness of further effort. The anaemic type indicates 
a failure of circulation that is the limit of life. Babies bom cyanotic 
have a very strong heart-beat, as shown by the cord in the effort to 
get air, and the center is working; while in the white the cord is pale 
and does not pulsate, in them the centers being inactive and the heart 
inaudible. Before birth the condition can be diagnosed by the foetal 
heart, meconium in the discharge, and in breech cases by the intra- 
uterine cry. Such a labor must be terminated at once or a dead baby 
results. 

Efforts to resuscitate should be kept up for a long time, until 
signs of death are evident. 

RESUSCITATION OF THE CHILD. 

The physician must know several methods and bo ready to use 
them any time. 

1. Catch feet in one hand and hold head down, with neck in 




5, Munkevitclrs method is to free tlie month and larjnx. Place 
child on back, put thumbs oyer scapula and hands around thorax, 
back to operator, limb? extended. Now bend the body fonrard^ 
separated le^s, and back with uniform pre^ure of hiinds. This 
makes the diaphragm compress InngB and expand them, and la very 
like natural breathing, A small roll under hack makes it more po, 

6. Blowing in child's moutli, which i^ a very dangerous thing 
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t. Byni's itietliod : bring ulnar aide of hands together, palius up. 
Catch head in k'ft crotch, the right hand over thighs, then bend 
child together and apart. The amis of the operator are raised and low- 
ered, sweeping child through the air. This may be done while hold- 
ing child in a hath, 

8. Stinnilation of hot or cold phiogea, glapping buttocks, rubbing 
of tlie back J or dilating anus. 

9. Shultz method: child on back, head to operator, the hands 
are flexed under hack^ first finger in axella and thuuibs over clavicles ; 
hang ehildj feet down, in front of body, swing child up m high m 
head and thro^v body over forwards towards opera tor » then swing child 
back to first position. This is very effective and also dangerous, but 
it will force air into a dead child. 

10. Labarde makes rhythmic traction on tongue. 

11. Sylvester 8 method may be modified by liolding child by feet 
while the motions are bemg done^ or by merely squeezing the chest. 

13. Schiicking has untied the cordj inserted a canula, and injected 
;^0 cnbic centimeters of normal fluid ; others luive a 1 towed a little 
blood to escape with good results. In premature or feeble children, 
Byrrl's method (?) anrl hot water is best. 

In iivid, cyanotic thihlrcn, li<it water, Byrd*s, and Schultzes are 
best. In the ana?mic and white babies, Sylvester's. Byrd's, and heat 
are best. * 

DEATH OF F(ETUS* 



Syphilie is responsilde for iS5 per cent, of all deathsi, while sys- 
temic slow poisoning from lead, autoin feet ion. tobacco, etc, accounts 
for the remainder. Placental degenerations per s& are exceedingly 
rare. Fnless the products of conception become infected, no change 
occurs in mother and tlie diagnosis rests on the ending of all sounds 
and tno Yemen ts, the breasts do not secrete, and tlie womb remains 
f^tafionary in si^e, Bbould putrefaction occur, peptonnrea comes on. 
The resnltSj as regards the fa^tus, depend on its remaining free from 
infection or otherwise. If infected, the womb expels it promptly and 
some septic absorption is the rule. If it remains aseeptic, thati it 
will 

1. >racerate in the amnia, since the vernix is no longer secreted 
for the protection of the child, and it souks to pieces. 

5. Tt will mummify, and from absorption of water i)ecnnie 
leathery. This is the common end of one twin dead^ which then be- 
comes flattened into a disc, i.e.j foetus papyraceous. 
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3. A change into adipocerej or it may be sapunified from the de- 
posits of the margarates of lime and [jotasli. 

4. It may be totally abBorbe<} iu a few weeks. 

5. It may have a deposit of lime salts and become a lithopedion or 
stone child, and in this form be retained in t\m womb for years. 



MONSTROSITIES. 

These are of many kinds and interesting, but of little practical 
importance from tlieir rarity. A few of ttie ujore eojnmon liave a 
direct obstetrical bearing, polyhydramnios, often aasoeiateil with 
major monstrosities of some nature, especially so. 

1* In case of monstrosities^ especially wlieo tmfitted to live, put 
the woman under chloroform and deliver her when unconscious- Cut 
the cord, but do not tlCj and let it die. It is best not to tell the 
father until it is overj swear all present to secrecy, and get it out of 
the house before the woman can see it or call for it. Tell her it 
was bom dead and had been so a long time. If a Catholic family, 
carefully baptize the child. 

2, Hydrocephalus occurs about 1 in 3000 births. The head may 
be so lar^e as to obstruct labor and must be tapped. Such a child 
will rarely live, and is idiotic, so that its life is of no value. Call it 
a dead child if you can. 

3* A closed large fontanclle means a congenital microcephalic 
idiot and had better die at birth. 

4. Umbilical hernia should be banded tightly as soon as {>ossible. 
It may be slight, or the whole abdomen nnclosed. The child is not 
apt to live. 

5. Club-foot should be attended to within a few weeks after birth 
or as soon as the baby is strong enough. Impress this on the parents. 

6. Imperforate anns is quite rare and may vary from skin clos- 
ure to absence of colon. You need not examine eveiy child born, but 
inquire next day as to urine and defecation. Crying and straining, 
with an nnsoiled diaper the ne:Kt day, should attract attention to this 
possibility. Operation must he done at once* It is not wise to elab* 
oratcly dissect for the gut from below, but ]>erfonn a simple ceiios- 
tomy and note the distance the sound will reach down. If it is a slight 
closure, an anus may be made then or subsequently. An elaborate 
operation is too severe for the new-born eld Id. 

7. Failure of the maxillary plates to close will result in harelip 
or cleft palate, !N"nrsing Is difficult or impossible and the child must 
be fed by a spoon. Operation should be early. When possible to insert 
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pins and close lipn by freshening edgeSj it should be done at once^ as 
the baby lias three days' rations in its body at birth and primary union 
is seenred in that time. Cleft palate must be closed before the age of 
speeclij if ^ood articulation is ever to be gained, 

8, Spina bifida may involve any part of the column, but is most 
common in the lumbar region. The tumor is of variable and varying 
size. Bind up and tell parents it will not live. Surgery has seldom 
cnredj but it is the only procedure. 

9, Extropliy of the bladder or absence of anterior wall is not 
fatal. Try to keep the baby dry. The surgical results are not good 
and may be deferred to any suitable age. 

10, True hermaphroditism does not exist. The prayer of Sala- 
mis ig a myth. In adult life it may be pu:izling to tell the box even 
by noting the escutcheon and general look. Absence of the bladder 
opening will require instant operation. 

When a child la deformed to a point of never having a chance 
to reach average mentality, its life is valueless. It is the mentality 
and possibility of developing intelligence that make mere flesh human. 
Deformity of body is not an excnse for taking life, but that which 
precludes mind may he. I have no patience with those who consider 
such afflictions God-eent and to be borne with. Such belief is fatalism 
and not religion, and would be the death of all therapy. 

PREMATURE CHILDREN. 

These are born after viability at the seventh month and before 
the ninth. They are red, with little vernix, weak, with wrinkled 
skin, prouiinent belly, ears flat, scrotum empty j nails not out to the 
tips of the fingers, steep nearly all the time, and under the eighth 
month have a piipillary membrane. It can .neither suck nor swallow 
easily. Its chances of life are proportionate to its development. 
Very few nnder twenty-eight weeks will live, aud few under two 
pounds in weight and thirteen incites in length, Tarnier gives the 
following table: At six months without an incnbator none will live; 
with an incubator, 1(5 per cent, ; at six and a half months, '31 per 
cent, without, 30 per cent, with ; seven months, 39 per cent, without, 
49 per cent, with ; seven and a half months, 54 per cent, witliout, 
77 per cent, with; eight months, 78 per cent, without, 89 per cent, 
with: eight and a half months, 88 per cent, without, 9G per cent, 
with. The Sloane Maternity Hospital reports are a little higher than 
this. 
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The lungs are not easily oxpamled and hernia is frequent. It 
must not be handled more than absolutely necessary, and most be 
kept warm and led regularly with great care. The Ijaby 13 unfitted 
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Fig. 50.— Tn(*Tibatf>T. (Fischeb.) 



to live, being premature in every orgaOj but should be given a chance. 
At birth every drop of blood possible should be conserved from the 
placenta, and especial care talien to wrap the baby In hot towelSj that 
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it be not chilled. As its surface area is relatively larger and there 
is no heat production, one chill ma^^ kill it. It must not be \rasihed, 
but oiled and enveloped in cotton. Light must be excluded. Breast* 
milk fed to it with a dropper is easentiah It will die on modified 
milk. It needs more f<X)d in reality than a child at terni, mid can 
digest less. At least two special nurses are needed, who should feed 
it one or two drachms of fresh breast-milk every hour and a half 
day and night It must be fed slowly or it will strangle; and if 
unable to swallow, a No. 7 Fr. soft catheter should be passed into the 
stomach and the milk poured in. 

In this connection it must be remembered that syphilitic children 
are to all intents premature. The circulatory system is unfitted for 
the change and the heart action is always weak. The lungs do not 
purify the blfwd, there is cyanosis, and some oxygen nmy have to be 
used. The digestive organs can take but little proteids, but can 
handle sugar. Breast-milk must be used exclusively- There are no 
sweat-glands acting in the skin nntil after birth, and the baby should 
not be washed, but should be oiled every three days. The absolute 
essentials are warmth and food. The first may be had by incubators, 
the last only by care. They do better when the inhaled air is colder 
than the body- The body riiouM be kept from 05 to 01) degrees and 
the inspired air 8o to 80. The age and weight determine the prog- 
nosis. Brandy and stnchnine will probably be required as stimu- 
lants. A drop in hoily temperature ts a very bad sign. 

The incubator was first devised by DenueCj of Bordeaux, in 
1857t improx^ed by Crede, in 18<14^ and perfected by Winchel, In 1880, 
by the addition of the water l>ath. The temperature should he kept at 
90 to 95 degrees, and run dowTi to 75 degrees before being perma- 
nently abandoned. The baby sliould remain in it a little longer than 
to full term. They are very hard to keep perfectly ventilated. Such 
incubators are also a fine thing for the germs present at the navel, 
which must be carefully watched for sepsis. The ideal incubator 
should combine ventilation of sterile moist air, uniform heat, quiet- 
ness, ease of manipulation, accessibility to child, and practicability, 
which is impossible except with complicated machinery and in a hos- 
pital. One foreign hospital uses a whole room for this purpose. 
A temporary expedient may l)e devised by a telescope basket. The 
cover upside down is filled by a row* of glass bottles (self -sea ling 
beer bottles are good) and the inside is set down on them. The baby 
is wrapped in cotton, put in, and the whole covered over wnth a 
blanket. My own device combines every essential found in the womb, 
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but is very cumbersome and unsuitable for any but hospital use. 
Such children are feeble for years. They are apt to require oxygen 
for cyanotic spells. 

INJURIES TO CHILD AT BIRTH. 

Spontaneous injuries are always of less severity than instru- 
mental. A rare injury at birth is traumatism resulting in meningeal 
haemorrhage, apoplexy, or intercranial clot. Such a child is still- 
born or with difficulty resuscitated, breathing feebly, crying weakly 
if at all, is cold, relaxed, and inert. It will usually die at once, and 
if it lives until reaction occurs convulsions will follow. The treat- 
ment is operative, as in adults. Many cases of idiocy, though very 
few of epileps}^, are due to injury at birth. Such injuries are the re- 
sult of forceps or long-continued pressure of the deformed pelvis. 
Forceps well applied are harmless, but for the other condition there 
is no prevention. 

Of the various marks on the head, those made by the forceps, 
depressions or cuts, are usually symmetrical on both sides of the 
head. Those made by the sacrum are usually around the parietal 
bone and run parallel with the coronal suture. It may run at an 
obtuse angle on the cheek, and thus mark a change in attitude. If 
there is a double promontory, there may be two parallel depressions. 
The depressions, spoon or gutter-shaped, on the parietal or frontal 
bones seldom cause damage and no attempt to elevate them should be 
made. 

Monro Kerr has called attention to the fact that depression is 
only a harmless bend in the bone and that lateral pressure will re- 
place it. On the other hand, fractures are inevitably followed by 
some cerebral pressure and brain injury. 

The forceps tip in the stylo-mastoid region may cause facial 
nerve paralysis. This is the type of BelPs paralysis, where one-half 
of the face is paralyzed. They usually recover. The open eye and 
immobile half of the face make diagnosis easy. Erb describes a spot 
above the clavicle where the brachial plexus is easily injured by any 
pressure and is never recovered from. It may be injured by pulling 
on the shoulders or bending of the head. Kiister does not think that 
it happens without some bone injury. The cranial bones are not in- 
frequently bent by the forceps as well as grooved by the promontories. 
The parietal region can be bent like tissue paper without serious 
consequences. In transverse presentations the nasal bones may be 
fractured by the forceps. 
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Any of the loug bones may be fractured or luxated. The 
hnmerus is ruptured only by direct force; 4 or 5 kilogrammes in a 
transverse direction is all that the bone can stand. The epipby?^tal 
ends give away before the joints dislocate, and may be overlooked. 
Dislocation at the joints is rather rare. The femur and tibia may be 
separated at tlie epiphysial Junctions^ particularly if the leg has been 
twisted, or the femur may break at the upper third in breech cases if 
the finger he hooked over it for traction. Birth paralyses are both 
cerebrD-Bpinal and peripheral in origin. The first is caused by menin- 
geal rather than brain hajiuorrhage. Most stiJl-births, especially in 

' primipara^, are the results of pressure upon the head and meningeal 
hEejiiorrliage. A peculiarity of birth paralysis is that it is bilateral ^ 
with motor signs and atrophy, while paralysis of later origin is uui- 
latcral. In fractures of the humerus at the epiphysis, the arm 
should be elevated to the height of the shoulder in a straight line 
with the neck, rotated outward and backward^ and while in that 
position sliould be put up in plaster. Paralyses of the upper ex- 
tremity are usually peripheral of the brachial plexus and the result 
of traction with the finger in the axilla. The arm is inwardly rotated, 
the head pronated, aud the deltoid, intemus spinatus, biceps, and 
brachial is antieus are paralyzed, as shown by the farad ic current. In 
efforts to extract the head in breech cases the neck may even be dis- 
located or the clavicleB fraetared, A caput ret] ui res no treatment 
nor does a haeniatonia, which is a haemorrhage between the bone and 
periosteum. A scalp wrinkle that can't be smoothed out as the head 

^descends is a caput. If it is kept aseptic and bandao^ed it will be 

.absorbed, A hflematoma feels very much like a depressed fracture, 
for which it may be mistaken. Aspiration pneumonia generally 
means death to the patient 

Jn breech cases not only the ncek nuiy he dislocated, but injury 
to the muscles may result in a permanent wry neck. And I want to 
take occasion to again condemn the method of delivering the posterior 

^ehonlder Ijy hooking the finger in the axilla. 

Gouorrhceal ophthalmia appears about the third day, and results 
m 25 per cent, of the children becoming permanently blind. It 
must Ije at once treated by ice, bichloride douches, and scarification, 
and a special if^t be called as a consultant if one is available. The 
new-hora child is in no condition to resist infection, and ophthalmia 
comes suddenly and is very virulent. This must not be treated as 
vigorously as in the adult, for the baby's eyes will not stand irriga- 
tion to any extent. Gonorrhoea may be present and the mother show 
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no sign, and she may deny it even when aware of the fact, and it is 
found in every station in life. 

It is the latent case that is dangerous. The germs are super- 
ficial and can be washed off at birth, but in a short time are under 
the membrane and it is too late. In every case the eyes of the new- 
born must be treated with some silver salt. Argyrol is equally ef- 
fective and not so irritating as nitrate of silver, which, if used, must 
be washed off with boric acid solution and will leave some reaction 
in the eyes for days. But where this has been done, gonorrhceal 
ophthalmia has dropped from 7^/2 to 0.5 per cent. 

Gonorrhceal ophthalmia, even when treated, will leave one of 
four results: — 

1. Total loss of the cornea and requiring enucleation. 

2. Total loss of the cornea and total blindness from opacities. 
»3. Partial destruction of the cornea and local opacity. 

4. The very best that can be hoped for is an irregular refractive 
surface or traumatic astigmatism and defective vision. 

In 1901, Dr. Jardine, of Glasgow, noticed a peculiar keratitis 
in a difficult force])s case, the result of injury to the eye by the toe of 
the instrument. A few were noted from time to time, and in 1905 
Ernest Thompson was able to report 9 cases. It is a rupture of the 
cornea in a vertical line usually. In a few hours the whole cornea 
is opaque. Xo vessels or tracts appear, and in time they always ab- 
sorb and disappear, leaving behind a linear scar, which is persistent. 
Whether any degree of astigmatism will result is imsettled, but the 
presumption is that it will. Rare as is the injury, it is by no means 
an unlikely one if the forceps be poorly applied or the pelvis be badly 
deformed. It has a good prognosis as to sight. 

Medication must be given to the baby directly. Xo medication 
of the mother will affect the child appreciably, popular ideas to the 
contrary, and they do not stand opiates well at all. Regurgitation of 
food and vomiting mean nothing. The baby overflows if too full, 
and without effort. Colic is generally from wrong nursing or more 
often cold. The chill prevents digestion and the milk ferments. 
This causes the trouble and is not due to any wind swallowed. Rub 
its belly with the warm, oiled hand, apply heat, and give an enema. 

Haemorrhage from the navel after the cord has dropped is an 
occasional accident in umbilical sepsis. As a last resort it can be 
checked by two pins inserted at right angles through the skin, and 
silk thread tied around them in a figure of eight. 

Syphilis is common in some communities. History of a suspi- 
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cious eruption in either parent or rei>eatetl 3ilM:)rtions is not to be over- 
looked. The baby may be marked at birth or erupt hiter^ and the 
mother may show no sign of it. 8uch women are immune to their 
babies^ but a wet juir!*e would contract it. 



UMBfLICAL H/EMORRHAQE. 

Idiopathic hfPinorrhage from syphilis may occur, or Buhl^s dis- 
ease, which is a ha'iiiaphiiia wutii r<>ni§taut oozing of lilood, for wfiich 
tlicre is no cure. Adrenalin maj' be tried, I'he uBual cause of 
haemorrhage at the umbiiieug is a slipping of the ligature from shrink- 
age of tfie cord within a few hours? after birth. If the string i.^ a 
broad tape it cannot be drawn too tight, and beat of all is cotton, which 
holds better tljan silL Later a gangi^enotis eord may bleed, since the 
arteries are tlicn pervious. A few drops of blood from the granulat- 
ing surface when the cord drops means nothing. Normally^ even if 
jiot tied, but torn or crushed, there will be no hieuiorrhage. The 
coagulability of the blood is less in sepsis, syphilis, and jauntlice. 

■rhe cord and navel may be infected, especially jf the mother is 
septic. The cord will ooze a bloody serum and the navel will he nl- 
ceratetl and ulcerous. The toxins are al>st>rbed and may be rapidly 
fatal, deanliness and aseptic dressings are all the treatment that 
can he done. Erysipelas, ouce quite common, is now happily infre- 
quent* Tetanus may gain entrance by the navel and is soon iatal. 
The baby at birth begins a h^ing struggle against gerni-inva&ion that 
ends on the day of it^ death. Both infancy and old age arc par- 
ticularly siisceptiltle and but little restatant. E&p<'eially, then, keep 
this open and abs4>rhahle s]>ot free from infection, 

A rise of temperature of the baby may mean a lack of food or 
starvation fever, which would yield at once when given nourishment. 

AteleetaKis persists during the first year. Weak babies may not 
he getting air enough, and premature ones never flo. The crying of 
the baliy serves to increase the rapidity of its breathing and fills the 
lungs. If the child be too feeble to cry, it is sure to have a poor eir- 
eulatlon, heconte cyanotic, and die. It is a good thing to hear the 
baby cry lustily a few^ times a day. Tlie wonder in that under a 
change to an air medium from a water one, when heart, lungs, kid- 
neys, digestion, and ^kin all begin actioiu thnt they don't all succumb. 

Jaundice on the second day ift quite coruuion to a mild degree. 
The urine is high-colored and stools light. Tn the severe form it ie 
exceedingly fatnl. Tn this the liver is cirrhotic, the blood disin- 
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tegrated, and haemorrhages occur throughout the body. In the mild 
type use calomel and the regular treatment. 

Infants are often troubled with uric acid. They pass but little 
urine, which stains the diapers brown, with red granules at the 
edges. The baby cries and strains when passing water. The cause 
is the alteration of the blood and nitrogenous metabolism, with insuffi- 
cient water to dissolve the salts. The treatment is to supply plenty of 
fluid. 

The infant is never tubercular under three months of age. At 
about the time they begin to creep and put everything into their 
mouths to determine shape and form, this is the time the tubercular 
infection begins. The nursery should have floors that can be wiped 
up and kept germ-free. 



CHAPTER XL 

NURSING. 

MILK. 

TuKAN Tiiilk is a white, upacjue fluid, of gweetish tiiste, alkaline 
reaction, ami specific gravity of 1030. It ia an eiiiiilsion of fat in a 
milk plasma, and unless contaminated from without ie sterile. The 
fat is a glycerine hase eoinhiiied witli palmitic, oleiCj stearic, myronic, 
and butyric acids, identical with tlic fat of the human body. The 
proteids arc a casein peculiar to itself, serum albumin, and nuclein. 
The casein is not identical with tliat of other milk, particularly that of 
the cow, and is combined with calcium phosphate and is in solution. 
Any acid that will combine with the calcium phosphate will precipi- 
tate the casein. When milk sours it ia because the bacillus acidi lac- 
tic! has generated lactic acid, which has m combined with the casein. 
The peculiar ferment in rennet will also precipitate the casein. Milk 
also contains milk-sugar, salts, and a trace of diastase. Maro finds 
a sugar-converting enzyme in human milk not found in cows, Millt 
is a tnie secretion and contains every and all the elements the child 
needs in its early life. It is at its best about tlie eighth month, and 
then deteriorates. It changes somewhat, but within very slight limits, 
and it is the child that modifies the milk to its varying needs. At 
first about one pint daily is secreted, hut at the eighth month it is 
about a quart. 

Milk is best in a young and vigorous woman, but every woman 
can nurse her child unless from sepsis or some cause that is associated 
with fever the secretion is destroyed. There is no such tiling as in- 
ability to nurse : it is more often that they simply won't. As a great 
rarity, of course, there are women who are not good milkers, and ran 
only nurse their baby in part, and this must be conserved and can 
he helped a little by message and diet. The quality is easier to im- 
prove than the amount. A high specific gravity means a low percent- 
age of fat, and the reverse. On standing, the cream nliould be one- 
tenth of the height. It is not altered by sickness, menstruation, or 
emotion. There is no such thing as **sorrow milk.** Drugs, espe- 
cially those that are excreted hy the skin* will be found in the milk. 
The fat constituent is the one easiest altered. 

(159) 
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Polygalactia, or too much milk, is as equally rare as too little. 
This will soon adjust itself to what the baby can take, as a rule. 
Milk during fever does not hurt the child, but fever is the worst 
thing for the secretion. Sepsis or malaria, will surely check or end 
it, and if it returns it is never what it should be in amount. 

The breasts are modified skin-glands, and whatever increases the 
skin action or is excreted by the skin affects the milk. Fluids tend to 
increase the amount, but at an expense of its richness, while cathar- 
tics will decrease the amount. When women are unable to nurse their 
children, a wet-nurse is far preferable to artificial food, and is the rule 
on the continent. It has not been the custom in the United States 
because of habit and expense. The average woman is deluded by 
the false and misleading statements of the various food manufac- 
turers. 

A wet nurse should be from twenty to thirty years old, healthy 
and strong. The babies should be of about the same age. She should 
be neat and clean, of good habits and temper, with good skin and 
teeth, and free from disease, especially syphilis. Her breasts should be 
conical, with good nipples and plenty of glandular structure, with only 
moderate fat. Her milk should be 1030 specific gravity, and 3 to 
4 per cent, cream. Women who offer themselves are, as a rule, objec- 
tionable; really good ones are hard to get and are very independent. 
Edgar has declared them one part cow and nine parts devil, in which 
opinion sad experience leads me to concur. The best galactagogues 
are general tonics, food, milk, and hygiene. Commeal gruel is espe- 
cially good. Thyroid extract, 1 grain t.i,d., increases both quantity 
and quality, but must be cautiously used. 

When it is necessary for any reason to dry up the milk, the 
breasts should be tightly bound, ung. belladonnsB applied to them until 
dr\Tiess of the throat results and catharsis (saline) should be induced. 
Milk out cakes. 

ARTIFICIAL FEEDING. 

This is seldom needed, but is becoming more and more common 
in the United States. I know of no more difficult subject to make 
clear, nor one requiring greater skill in application. Even those of 
the greatest experience can give no fixed rules, and every case will 
require separate methods of feeding. I can only outline a subject 
which will bring many anxious hours in practice. 

The baby at birth is still premature. Gestation is not ended 
when the third stage is over. The child lived nine months intra- 
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uterine wliile its parts are formings deri\^mg nourisliment through the 
cborioii from the mother's blood — ^a uniforin product. It then be- 
eomea extra uterine and derives its food from a uniform tiuidj the 
milk, mammary nourishment, for nine months more, while its organs 
are deyeloping. After that it is a small ad^ilt, capable of digesting the 
same food and requiring care only, which any one can give it, to reach 
maturity. The baby needs its mother's nourishment just as much 
for nine montlis after aa before birth. In all nursing animals pro- 
found changes take place in the digestive tract during this period of 
development. 

Mammary nourishment entiTely, now lingering in the mar* 
supiakj was once the universal method. Now it is but secondary. 
The blood of one species can form the embryo of its own species only, 
and so, too^ the milk of one speeies can only normally develop the 
young of its Q\vn species to maturity. Human milk alone will raise 
a normal baby. When this cannot be hadj then the nearest to it must 
still be milk, and we fall back on cow's milk as the only available 
supply. Prepared foods are Jiiodified milks, perhaps suitable for one 
baby in a thousand, but all are objectionable and untrustworthy. A 
modification of the milk intelligently done by you for individual 
needs will succeed better. And this cow's milk must be modified. 
To the average woman^ milk is milk, and you need to impress upon 
her that her baby wdll starve upon raw, unmodified cow's milk. 

Again, by modification you can no more make human milk out 
of cow's milk than you can manufacture an egg. Living chemistry 
still refuses to follow te&t*tube ndes; fat is not fat, nor proteid, pro- 
teid. At birth the baby has no stomach function \^hatever. For 
three days no milk is secreted, only colostrum, which is largely fat 
and passes directly into the intestine to be partly absorbed, but the 
bulk of it acts as a cathartic. About the third day the rennet action 
of the stomach begins, very feeble, at first, but increasing with use. 
With the advent of rennet the first step of digestion occurs. The 
casein of the milk is in combination with the lime. The rennet 
alters this to a lime and paracasein in soft, flocculent masses^ which 
easily pass into the intestine. The stomach is of little capacity, about 
one ounce, and requires a fluid, fed often. 

The next step is for the glands of the stomach to secrete acid and 
pepsin in feeble amounts. These two, acid and pepsin, are correlated. 
A different digestion comes wnth this. The casein and lime are acted 
upon by the acid, which combines with the lime and a free casein is 
eet loose that the pepsin must digest. This is a harder and more solid 

n 
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curd. Every bit of the acid has its pepsin equivalent. A longer time, 
as well as a stomach larger and better muscled, is required for this. 
The nursings must therefore be farther apart. With the use of the 
muscles and increase of the acid and pepsin secreting power, the ren- 
net digestion becomes less and less prominent. P]xcess of acid com- 
bines -with the lime paracasein as a chloride paracasein, also acted 
upon by pepsin, which is practically adult digestion. The milk does 
not change, but the action in the stomach does. 

We have, then, three distinct substances: lime paracasein, free 
paracasein, and chloride paracasein from one uniform food, but di- 
gested in entirely different manners. Milk alone is adapted to de- 
velop the muscles and secreting function of the stomach, and the solid 
form is constantly more difficult of digestion until weaning, when the 
result is a stomach suitable to the peculiar food of its kind. The 
casein of every animal differs and is peculiar to its species and the 
future food it is to digest. When the gastric digestion is stronger, 
the curd is more solid and it remains longer in the stomach. If it is 
weak, it remains more fluid and passes sooner into the gut, and feed- 
ings must be more frequent. Normally they mutually and automatic- 
ally adjust themselves. If digestion remained of the rennet type, 
then the stomach would never develop, or if predigestion were always 
done the same would hold true. 

Cow's milk has a heavy percentage of casein to rapidly fit its young 
with a large stomach suitable for grass consumption. Twenty pounds 
of hay equals one pound of proteid. Euminants also rechew their 
food and a large receptacle is required, and in them we find digestion 
acting best when the stomach is full. Non-ruminants, like the horse, 
have small stomachs and food rapidly passes into the gut, which 
must be of large ccecal area for absorption. The hard curd of the 
cow and its high percentage of casein are to fit the calf with a rela- 
tively large stomach as soon as possible, while the very reverse is 
true in man. This casein, then, must be brought down to the human . 
standard first of all, and then is admittedly not the same as the baby 
needs. Nor is the fat of cow's milk the same as human, which is in 
finer emulsion and more easily absorbed. 

There is a close ratio between the proteids of the various milks 
and the rapidity of growth of the young, as the following shows: — 

Cat, 9.3 per cent, of casein — its young double weight in 5 days. 
Dog, 8.28 " " " " " " " 8 " 

Lamb, 7. " " " " " ** " 47 " 

Cow, 4. " " " " " ", " 47 " 

Man, 1.5 " " " " " " "182 " 
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The milk of the dog is very rich in proteid, but the stomach re- 
quired hy tfie adult is small. Four pounds of lean meat equals one 
pound of proteid, but the gam m growth is very rapid, and gain in 
growth is equivalent to digestive ability. The lower the percentage 
of proteids, then, the glower the digestive development and the slower 
the growth. 

To iluplicate human milk we must aim to get a subBtance the 
constituents of which are as identical ns may be to huinan uiilk, or at 
least of animal origin. It must contain nothing not found in human 
milk, and the w^hole must not be changed by chemistry or tempera- 
ture. This drives us to modification of milk itself, ^tilk contains 
proteid, water, and minerals classed as tissue-builders, and fat and 
carbohydrates for energy-producers. Notice the following table of 
South worth's: — 





TlsBue-bullden 


Elierg7-foo4» 




Froteld-i 


Miiieml« 




HTitnan milk 
Cowh' milk . 


3to4j^ 


0,20 to 0.35% 

0.70 io i),myo 


:Uo5% ' 6 to 7^. 
3 to 5^ 4 to 5^ 



and it will he seen that while the energy foods do not differ greatly, 
the tissue*builders <lOj and here we have to modify cow's milk. The 
following table is also Southworth's: — 



TisauQ-butlders 



FrofMdA 






Minena 



Eneifj-foods 



F*t 



I CArbtihjdnt«t 



JIumaii loilk .,.,.._. l)tolJ% 

Cows\ J diluted | U.76 to 1 % 

Cowh\ J dilnteil , 1 to Ijl ^ 

CowB^j I diluted | 1.5 to 2^ 



0.30 to 0.25% 
0,18 to 0.20 ji 
0.23 to 0.27^ 
0.35 to 0.40^ 



3 to 5% 6 to 7% 

0.75tol.25j;£ 1 to 1.35% 

1 to 1.70% I H to LTO56 
1.5 to 2.5;f& I ^ to S.5J6 



. Now, if the envv's milk one-third <!iluted have the cream and sngar 
of an equal bulk added, the resnlt would be tliis: — 



[ 


Tl»«iie-Fo0d8 


Encrgj roddi 




Prateldji Mlut^rd 


Put j Caiiwliydjwtea 


Cows' milk, i diluted .... 
Cream of eijual bulk . , , , . 


1 to 1.33^ 


23to275l& 


1 to 1,70^, H to 1.70% 

3to2.30Jt 1 4to6.30ji 


Hnman milk 


1 tol.3»5fe 
lltol}% 


23 to 27% 
^to25% 


3 to 4% 5ito7^ 
3 to 5^ 6 to 7% 

i 
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which is a very close approximation, with the proteids a little under. 
This is no objection, because the proteid of the cow is a more solid 
curd and harder to digest. It is the proteid of the cow that the in- 
fant stomach finds most difficult to handle. If it is too low the child 
may pile on fat, which disguises its feeble muscles and, though fat 
and apparently healthy, it may really be weak-muscled and rachitic- 
boned. 

A quick rule would be to set in a pan night's milk sufficient for 
the child. In the morning skim the cream from this into a vessel. 
Take fresh morning's milk one-third of this amount, and by adding 
water bring it to equal volume. To this add all the cream taken from 
the milk of the night before. This is one-third diluted milk with the 
total cream of the same amount. 

A rule that I have followed for years is close to this. Set milk 
to rise, skim, replace one-half of the skimmed milk with an equal 
bulk of water, add all the removed cream and the white of one egg, 
and sweeten. This egg-albumin is foreign to milk and yet is borne 
well by the stomach. Human milk has its proteids in the form of 
albumin and casein. Albumin and casein are: — 





Human Milk 


Cows' Milk 


Albumin 

Casein 


1.23 per cent. 
0.59 per cent. 


0.53 per cent. 
2.88 per cent. 



reversed in the cow, casein being in excess. If the casein of the cow 
is sufficiently diluted, egg-albumin added seems to bring it closer to 
human milk. The size of the infant stomach increases very slowly 
during the first two months, and for two more it is stationary. At 
birth it will hold one ounce, at one month two and a half ounces, at 
two months three and a half ounces. At the end of the second month 
the acid and pepsin glands begin to functionate and it is for the first 
time able to handle casein and some cow's milk. The mortality of 
the artificially-fed follows this closely: 75 per cent, of deaths under 
one year occur in the first six months; the highest mortality is in 
the first week, drops rapidly to the second month, and thon is sta- 
tionary; the third month is but a fraction of the first. If, then, the 
child can be nursed the first two months, it has a greatly added chance 
of life. In fact, infant mortality is practically a question of its di- 
gestion. The greatest gain in weight is during the second month, 
equalling one ounce per day. Fifty-one per cent, of bottle babies die 



NURSING, 



165 



in the first year^ as against 8 per cenL breaat-fed- N'inety-seven per 
cent, die of gaBtro-intestinal diseases^ and the great eause of this is 
improper food. Now^ raised cream is fat surroimded by proteid, 
which prevents union into an oil, Centrifuging breaks it away and 
alters the cream. Such cream passes as an oil through the g\it and is 
hut partially digested and absorbed- It is unfit for use. The cream 
used must raise naturally, and sixteen hours are required for this. As 
one writer says, "What God hath put together, let not the pseudo- 
scientist put asunder/' 

The following classification of Pisek covers all the methods of 
modifying milk: — 

1* Methods that affect only the quantitative compoaition of the 
_ miik : — 

(a) Dilution with water. 

(5) Dilution with water and fat and sugar. 
(c) Removal of part of casein (whey and cream mixtures). 

Methods that prevent or alter the formation of curds in the 
stomat^h by inhibiting rennet action :-^ 
(a) Milk and lime-water. 

(6) Carbonate of potash, 
(c) Borax. 

3. Methods that prevent or alter curding by rennet inhibition, 
ae in No, 2^ plus neutralization of acid in the stomach : — 

(a) Soda bicarbonate, 1 drachm to 1 ounce of milk* 

(b) Syrup of lime^ 1 drachm to 1 ounce of milk. 

(c) Mag. hydrate J 1 drachm to 1 ounce of milk, 

4, Methods in whicli acids precipitate casein and prevent the 
formation of rennet : — 

(a) Buttermilk feeding- 

(b) Kumyss. 

(c) Matzoon. 

(d) Dilute HCl. 
Methods that profoundly alter the character of the milk : — 

(a) Peptonizing, 

(b) Ammon. citrate, 1 drachm to 1 ounce of milk. 

(c) Potash citrate, 1 drachm to 1 ounce of milk. 

(d) Sodium citrate, 1 drachm to 1 ounce of milk. 
{€} Oxalate of ammonia, Vj gr, to 1 ounce of milk. 

(f) Oxalate of potash, y^ gr. to 1 ounce of milk. 

(g) Oxalate of soda, Vi> gr. to 1 ounce of milk. 
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6. Methods that indirectly alter milk: — 

(a) Scalding or boiling. 

(b) Pasteurization. 

(c) Sterilization. 

(d) Condensed milk. 

(e) Evaporated cream. 

7. Methods that mechanically alter the curds without affecting 
digestive action : — 

(a) Dilution with gruel. 

(b) Dilution with dextrinized gruel. 

1. Dilution with water we have shown not to be sufficient, but 
dilution plus sugar and cream is the best we can do. Pure whey feed- 
ing gives the stomach nothing to do ; some casein is essential. 

2 and 3. This springs from the idea that cow and human milk 
differ in acidity, and is wrong. They do not. The lime-water or 
other alkali neutralizes the acid of the stomach, and so inhibits any 
pepsin digestion and early prevents the rennet from its action. 
Alkaline milk absolutely prevents any stomach action and simply 
passes it on to the intestine in a fluid condition. When 40 grains of 
soda will neutralize 20 ounces of adult gastric juice, how much it 
neutralizes in the feeble infant's can only be guessed at. 

4. Such milk is unsuitable for infants under the acid-secreting 
age. These acids combine with the lime of the lime-casein of the 
milk. The free casein then combines with the excess acid into an in- 
soluble acid casein that rennet will not touch. Adults can easily 
handle it, and so can infants ready for acid pepsin digestion. 

5. No rennet curd can form in the presence of these products. 
The baby is merely filled with something other than milk. 

G. Heat alters casein, rendering it very insoluble. No rennet can 
alter it, and the lactic-acid- forming germs are killed, so that the acid 
for the pepsin to act with must come from the stomach. Germ life is 
actually an aider to digestion. These are efforts to preserve milk that 
ought to be thrown away. 

7. These mechanically prevent the formation of the hard casein 
curds by separation, but do not favor their digestion. They are 
thrown into the gut, to be excreted as foreign substance. The pro- 
teid of the gruel used is digested in place of the lost casein in many 
cases, but the curds are left to irritate the intestine and sour on their 
way. The stomach cannot develop, as the milk remains fluid and 
quickly goes on into the intestine. Alkalies then retard or destroy 
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rennet digestion in the young infant and prevent pepsin digestion in 
those older. 

The ingredients of milk suitable for the baby should be : — 





Fat 


Sugar 


Proteid 


First week 


2 per cent. 

3 ** 


5 per cent. 

6 ** 
7 

7 
•7 

7 " 

7 '' 


0.50 per cent. 
0.76 


Second week 


First month 


1 *' 


Second month 


1.50 '' 


Fourth month 


2 *' 


Sixth month 


2.50 '* 


Eighth month 


3.75 '' 







The analysis of cow's and human milk gives the following for 
average computation: — 





Human Milk 


Cow8» Milk 


Water 

Fat 

Casein 

Sugar 


87.16 per cent. 
4.28 
1.04 
7.04 

0.10 


87. 10 per cent. 
4.20 
3.25 

5.00 *' 


Salts 


0.52 *' 



Engle gives the following: — 

y2 liter clean milk. 

% liter boiled water. 

15 grams butter — equals level tablespoonful. 

36 grams milk-sugar — equals two tablespoonfuls. 
Bring to a boil and cool, and add one-half egg and stir constantly. 
This also is close to human milk in composition. 

These receipts mentioned have been modifications of milk to 
a common standard as near to human milk as j)0S8ible. put into con- 
cise and easily followed rules. There is another method used by 
many, of getting a modified milk from the various levels of cows' 
milk, standing until the cream gravitates to the top. They are very 
hard to explain and still harder for the mother, often an ignorant 
one, to follow. I do not like them, for it turns the house into a 
chemical laboratory and I have found it impossible to get so com- 
plicated a process followed with any accuracy. The simplest is that 
of Dr. Brown, of Elmira, X. Y. 

The upper one-fourth of cows' milk has: fat, 10 per cent.; 
proteids, 4 per cent.; sugar, 4 per cent. Here the fat and proteids 
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are to each other as 1 to 2^/^, or the same as human milk. Pouring 
off the upper fourth of twenty ounces of milk running 10 per cent, 
cream, and diluting one-half or with an equal bulk, we have, with 
an even teaspoonful of sugar added, a milk with fat, 5 per cent.; 
albumin, 2 per cent.; sugar, 2 per cent. 

Bauer (New York Medical Journal, March 20, 1898) has a very 
complicated formula for preparing milk. Winters has a table for 
preparing milk, as follows: — 

Formula I, fob First, Second, and Third Days. 



Upper 1 ounce from quart of milk sixteen hours after milking. 

Cream 1 ounce. ' 

Milk-sugar Vb ' 

Lime-water % * 

Boiling water 9 ' 

Quantity of each feeding, one-half ounce. Ten feedings, at 6, 8, 10, and 
12 A.M., 2, 4, 6, 8, and 12 p.m., and 4 a.m. 



Fat, 2 per cent. 
>■ Milk-sugar, 7 per cent. 
Proteids, 0.25 per cent. 



Formula II, for Fourth, Fifth, Sixth, and Seventh Days. 



Upper 1 ounce from quart of milk sixteen hours old. 

Cream IMi ounces 

Milk-sugar "Aoo " 

Lime-water 1 " 

Boiling water 11 " 

Feed one ounce at times as above. 



Fat, 2.5 per cent. 
Milk-sugar, 7 per cent. 
Proteids, 0.30 per cent. 



Formula III, fob Second Week. 



Upper 4 ounces of a quart sixteen hours old. 

Cream 2% ounces. 

Milk-sugar P/. 

Lime-water 1V» " 

Boiling water 15 " 

Feed one and one-half ounces at times as above, 



Fat, 3 per cent. 
Milk-sugar, 7 per cent. 
Proteids, 0.50 per cent. 



Formula IV, fob Third Week. 



Upper 8 ounces of a quart of milk sixteen hours old 

Cream 4% ounces. ' 

Milk-sugar P/b " 

Lime-water 1 % " 

Boiling water 15 " 

Feed two ounces at times as above. 



Fat, 3.5 per cent. 
Milk-sugar, 7 per cent. 
Proteids, 0.76 per cent. 



NURSING. 169 

Formula V, for Fourth, Fifth, and Sixth Weeks. 

Upper 10 ounces of a quart of milk sixteen hours old: 

Milk-sugar IVa ounces. '\ Fat, 4 per cent. 

Lime-water 2 " v Milk-sugar, 7 per cent. 

Boiling water, up to quart. j JProteids, 1 per cent. 



Feed one and a half ounces at times as above. 



Formula VI, for Seventh, Eighth, and Ninth Weeks. 



Upper 15 ounces of a quart of milk sixteen hours old. 

Milk-sugar l'/^ ounces. '\ Fat, 4 per cent. 

Lime-water 2 " C. Milk-sugar, 7 per cent. 

Boiling water, up to quart. y Proteids, 1.5 per cent. 

Feed three ounces at 6, 8.30, and 11 a.m., 1.30, 4, 6.30, 9, and 12 p.m. 



Formula VII, for Third and Fourth Months. 
Upper 17^ ounces of quart of milk sixteen hours old. 



Milk-sugar 1 % ounces. ") Fat, 4 per cent. 

Lime-water 2 " v Milk-sugar, 7 per cent. 

Boiling water, to quart. ) Proteids, 1.76 per cent. 

Feed three to four ounces at 6, 9, and 12 a.m., 3, 6, 9, and 12 p.m. 



Formula VIII, for Fifth to Ninth Month. 

Upper 20 ounces of a quart of milk sixteen hours old. 

Milk-sugar 1% ounces. '\ Fat, 4 per cent. 

Lime-water 2 " > Milk-sugar, 6.5 per cent. 

. Boiling water, to quart. ) Proteids, 2 per cent. 

Feed five to six ounces at 6 and 9.30 a.m., 1, 4.30, 8, and 12 P.M. 

Two more are given, but can be of no value, as child needs and 
can take general diet at nine months. 

Top-MiLK Plan of Mixing. 

Fat Proteid. 
Upper % ounce 24.8 3.1 

1 " 23.1 3.2 

2 ounces 21.4 3.3 

4 " 20.1 3.4 

6 " 18.6 3.6 

8 " 16.7 3.6 

" 12 " 12.1 3.7 

" 16 " 9.4 3.8 
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Condensed milk is an average consistency of 

Fat 7 per cent. 

Proteids 8.5 " 

Sugar 51 ** 

Salts 1.5 

Water 31 

and where the milk is poor or known to be contaminated, it is some- 
times better to modify condensed milk. ^ 

There must not be too much theory in artificial feeding, and 
results must be watched. No matter what the child takes, if it gains 
in weight and strength it is doing well and should be let alone. The 
baby must be weighed every week. A baby weighing seven pounds 
at birth should weigh seven pounds at end of first week; seven 
pounds six ounces at second week; seven pounds fourteen ounces 
at third week; eight pounds six ounces at fourth week; or a gain 
of six ounces per week, say. Whenever there is a standstill for a 
week, it is time to begin a change. This gain in weight is to be 
watched in connection with the stools. If they are soft, yellow, 
homogeneous, and not too ofiEensive, it is doing well. Diarrhoea is 
a sign of something wrong — either too much fat or too much at a 
feeding. If stools are green and offensive, it is getting too mucli 
milk and not digesting what it gets. If lumps of curds are passed, 
the baby is getting too much casein. If symptoms of rachitis, anae- 
mia, tabes cranii, rosary, sweating, and fretfulness show, there is a 
lack of saline and bone food. Colic and diarrhoea of curds are a sure 
sign of casein that is undigested. Rancid, evil-smelling vomit and 
stools mean too much fat. Constant regurgitation is from too rapid 
or too much feeding. Flatulency, colic, vomiting, inanition, green, 
curdy diarrhoea, all are danger-signals of wrong diet. 

There is a great danger of over-feeding the baby. It is starv- 
ing for something, and eats a large bulk to try to get what it needs. 
And it also gets its food too fast. From birtli the baby should work 
for its living. Milk from the nipple comes drop by drop and only 
after some effort, and is swallowed mixed with saliva. All nipples 
have too big a hole and are too easily milked. The result is, the 
child's belly is poured full of a particularly hard casein without 
salivary action, and cakes there into a cheese. Even some adults 
cannot drink milk when they can sip it slowly and digest it. In 
dairy countries it is often a practice to teach calves to drink skimmed 
milk from a bucket. They gobble it up, are ravenously hungry all 
the time, eat large quantities, and yet are ragged, weak, thin, stunted. 



NIESIKG. 



171 



and imdevelopticL They hover on the line of actual starvation, and 
ar€ spoken of flB being *'knoeked in the head by a churn-dasher.'* 
1 wish every advocate of artificial feeding could see a few and com- 
pare them with his babies. 1 assure you he would see many points 
of resemblance. 

Patent foods all contain starch, which the baby cannot digest 
for months; neither the salivary glands nor the pancreas function- 
ate their peculiar principle for three or four months after birth. If 
they are nialtedj they have too much carbohydrate and almost no 
animal fat, and the proteids are not of animal origin. Albumin and 
p rote id of vegetable origin may be identical chemically, but are not 
practically erjuivalent to those of animal origin, and tlie baby's belly 
JB a poor test-tube. 

BotticB and nipples must be boiled daily and kept absolutely 
clean. A plain flask with simple nipple very stiff, with a minute 
hole J is the best. In washing bottles^ they shovdd be well rinsed out 
with cold water first, as heat coagulates the milk and renders them 
harder to w^asb, * 

The great ditlienlty is to get pure milk, in a city especially. 
There is no advantage in having the milk from one cow. Unless 
you know^ all about the cow, you might get the tubercular one. Take 
the best milk you can getj and from the cleanest place and as soon 
after milking as possible. It is best cooled by ice at once. Milk, to 
be juire, should be taken from a gentle cow in prime of oiilking and 
life; teats and udder must not be sore and must be washed, as well 
as ibe hands, before milking. It should be rapidly niilked into a 
clean pail^ in a clean, dustieas place, strained into sealed bottles, and 
at once cooled* Plenty must be taken, at least one quart per day, 
and delivered with the least possible agitation and as soon after 
milking as may be. Such milk needs no pai^teurization or boiling. 

It is very important that the baby be fed regularly and stated 
amounts. Crying in such children cannot safely be stopped by feed- 
ing. They require food every two hours during the da}^ and twice 
in the night. During the first week, one ounce; to fourth week, two 
and a half ounces; three months, four ounccj^; six months, six to 
eight ounces. General diet should be commenced early. 

It is usually customary' to add milk-sugar, but this is more liable 
in ferment, and it seems equally as well to add cane-sugar. A little 
salt added is also good, since cows' milk is lacking in sodium chlo- 
ride. 

Lime-water should be avoided. 
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The points deserving especial emphasis are: — 

1. Not to overfeed. 

2. That it is the casein that causes the trouble; therefore it 
must be about in the right proportion. 

3. The proteid element must be weak, and only gradually 
worked up as the child can handle it. 

4. Condensed 'milk is too sweet and requires no sugar. It must 
be diluted twelve times, and is often better than poor cows^ milk. 

5. The baby's stomach at first is a mere receptacle for food. 
The bile is proportionately greater than in adults, to handle fat. 
There is but little intestinal digestion, but great absorption. 

6. What you get from the baby is more important than what 
you get into it. When the mill is turning out a good, golden yellow 
material, with fair returns as to frequency, be contented, all is well. 

Don't be afraid to use castor oil freely when a diarrhoea occurs, 
and so rapidly clean out all irritating material. You are thus help- 
ing nature. At the beginning of trouble it is often wise to stop all 
feeding and give nothing but a white of egg and water for a day 
or two, resting the tract absolutely. Then cautiously begin a modi- 
fication very low in proteids, and feel the way up. At the New York 
Baby Hospital, Dr. Holt is feeding malt-soup with good results, and 
is also using glauber salts instead of castor oil. To a six-months'- 
old baby, 1 drachm of a solution (15 to 60 grains to the ounce) is 
given every hour up to five doses. 

Medication for stopping diarrhoea or summer complaint is a 
failure and disappointment. You can't take a gut chronically irri- 
tated and deaden it or hinder its peristalsis to any good purpose. It 
has the diarrhoea because nature can stand it no longer and is trying 
to get rid of the irritant. Help, then, rather than hinder. The 
great trouble is that there can be no absolute analysis of milk, for 
each child has its own idiosyncrasy. 

To sum up: — 

1. Nothing can replace human milk to give normal children. 

2. Anything but milk is a foreign substance, and we are forced 
to modify cows' milk, which is not the same qualitatively, chemic-. 
ally, quantitatively, or clinically. 

3. When the trouble comes, it is hard to determine the factor 
at fault and it is a poor time to experiment on a sick baby. 

4. Commercial milk is always old and stale. The pollution 
rather than the constitution may be at fault; pasteurization kills 
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the germs but does not neutralize the toxins, while boiling chauges 
the milk entirely. 

5. The very ones who need modified milk the oftenest are the 
poor, the ignorant^ and the dirty, who cannot follow any complicated 
directions. 

WEANING, 

In Oriental countrieB, where milk and other soft and suitable 
food for the child are hard to get, it is customary to nurse until two 
or three years old. In rural districts occasionally one will meet chil- 
dren of two years still nursing* One reason for this is the prevalent 
belief that a nursing woman is not so liable to become pregnant 
again. The proper time for weaning is when the child is about nine 
months of age or after the incisors are erupted. The teeth have 
shown a fitness for other food, and about this time the woman's milk 
hegins to deteriorate in quality and quantity. The season of the 
year has eouaiderable bearing on the subject, it rarely being advis- 
able to wean during the hot summer monthSj though in California 
no attention need be paid to this. Some time before weaning the 
child should be prepared for it by more and more spoon-feeding of 
bread and milkj but particularly of egg; but when it is decided to 
weanj it should be done once for all. It is not right for the woman 
to stand the strain longer than the good of the baby demands. Wean 
gradually — four to six weeks' time — for mother's comfort. If kept 
up beyond the physiological time the mother will liecome weak, anas* 
mic, nervous, sleepless, emotiouaJj with paius in the back and the 
general condition of "worn out," T^o food will help this as long as 
nursing continues. 

Oecasionally the child about this period will wean itself and 
prefer other foods. 

Menstruation is established before the end of lactation and has 
no bearing on the milk. If the woman becomes pregnant before the 
end of nursing, the child should be weaned at once. She cannot sup- 
port two with safety to herself or the second child. 

Ana^mia^ phthisis, or other general diseases may require weaning 
long before the ninth month period^ but every day the child can 
nurse up to the fourth month is an added assurance of its life and 
normal development. 



CHAPTER XH. 

ATTENTION AT LABOR. 

MECHANISM OF SHOULDERS. 

The mechanism of the shoulders still seems to l)e in consider- 
able dispute, or at least the practice at this point is not settled. I 
have taught and believed that the posterior shoulder is the normal 
one to deliver first. That there is a doubt the following quotations 
will show. For example, the "American Text-book" (vol. 1-424) 
says : "The head should now be held in the hand to keep it in the 
axis of expulsion. Contrary to the usual teaching, the writer prefers 
to deliver the posterior shoulder first.^' 

Webster, in his ^'Obstetrics," is silent, but on page 233 has a 
cut of the posterior shoulder first. 

Hirst says (page 306): "The expulsive force still acting, the 
anterior shoulder appears under the symphysis pubis, the posterior 
shoulder shortly after sweeps over the perineum and escapes, the 
anterior shoulder follows it,^' etc. But on page 202 there is a cut 
showing the anterior shoulder showing at the vulva and the head 
very poorly supported. 

Edgar recognizes a controversy on page 482, and says Lefour 
believed the posterior the rule, that Auvard in twenty-nine cases had 
posterior sixteen and anterior nine times; but, on the other hand, 
that Leonet asserts the anterior ninety out of one hundred times if 
the head be not supported, and posterior ninety out of a hundred if 
it is supported. According to Edgar himself, the posterior shoulder 
is born first three times as often in primiparae as the anterior, and 
two and a half times as often in multiparae. He acknowledges sup- 
porting the head, of which later. Farabeuf and Varnier (page 70) 
state that the anterior shoulder engages as the head, "when the 
arch has been passed by the projecting deltoid it (the symphysis) is 
applied to the wall of the thorax as in the case of the neck. Now 
the distance from the wall of the thorax to the swell of the poste- 
rior shoulder is reducible and is less in diameter than the dilated 
coccyx-pubic distance. So the posterior shoulder, by a movement of 
inflexion or lateral flexion, renders it possible to push back the coc- 
(174) 
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cyx and emerge from the outlet/' Here we evidently have the ante- 
rior ehoulder detserihed as emerging first in the normal delivery. 

Ill eontraett to these, notice Meggis (303), who gives a clear and 
perfect description of the posterior first: ''A renewal of uterine 
effort forces the left shoulder (L.O.A.) to glide off from the apex of 
the sacnim and coccyx^ and displace the perineum j which it thrusts 
backward out of its way, until the shoulder is born. The edge of the 
perineum is now retired so far backward as to allow the right 
shoulder to disengage itself from above and then from beneath the 
crown of the pubic arch," 

These few extracts show a difference of opinion and much am- 
biguity in statement of the true mechanism of the birth of the 
shoulders. 

It seems to mc that the question arises from the manner in 
which the head is supported after birth. The head in its descent 
meets with two muscular diaphragms which it must dilate : the cer- 
vix and the perineum. Both are obstructions serving the purpose 
of moulding the head and directing its smallest possible diameter to 
a constricted opening. The cenix Is funnel-shaped and irregular in 
action, so that the head can move and apply itself to the best 
advantage, and in conforming to it the occiput is directed into the 
superior strait. The perineum is complete only on one side, and 
therefore forces the already flexed head into even more perfect 
flexion and holds it finuly up against its incomplete side, the pubic 
arch. It is a constant force, a tonic contraction, and cannot natur- 
ally admit of any other action than to finnly hold against the arch 
a fixed point while the lower portion slides in the segment of a circle. 
If the centers of a circle be taken a little above and behind the sym- 
]>hysis, their equal radii wiH represent the direction of the curve of 
the perineum, and for equal length we will have equal pressure at 
all points. While the curve of Cams is not a circle in that part con- 
forming to the sacral curve, it is a perfect segment of a circle in that 
part composed of the periucnm, and the center of that circle is the 
under edge of the symphysis. When the occiput comes down to this 
point it will advance no further, but the child's face is also a seg- 
ment of a circle, equidistant from the occiput and resting on the 
perineum. There is no further distention of the perineum, and 
force from behind only slides out the face. That it can be done 
between pains proves that no retardation, other than friction, is 
exercised by the perineum. 

What is the instinctive action at this ftage common to females 
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of the human species? In other words, what would a woman one 
step removed from our arboreal ancestors do, alone in the woods? 
If we can get at that, then our obstetrical art must be an enlightened 
conformation to what evolution has proven best. During the first 
stage of labor she will keep moving until a quiet retreat is found. 
During the second stage she will be quiet, meeting each pain in a 
squatting position perhaps. At first her attention will be taken up 
in bearing down; but when the perineum is stretching and the vulva 
opening, her real pain is at that point and she will instinctively put 
her hands on the advancing head as low down as she can, retard it 
as much as possible, and so hold it up against the symphysis and 
away from the tender perineum. This holds it back until softening 
occurs and still further flexes the head. You may be sure she puts 
no pressure through the perineum either with fingers or towel. 
When the head is born she is in the act of holding it up, and she 
draws it to her breast by an awakening of the maternal feeling ex- 
actly in the well-known curve of Cams. This is not a fanciful sketch 
of an imaginary occurrence. All women want to keep moving during 
the first stage, squat during the second, and you can hardly keep 
their hands away from the perineum as the head is born. She does 
exactly what we should do to support the perineum and head. Now, 
the result of this will be that the anterior shoulder is held until the 
posterior is born, when, there being no pressure from below, the 
acromial process of the anterior drops slightly and slips out, followed 
by the body, from below the pubes. 

I believe it is wrong to put any pressure on the perineum or do 
more than retard the head and hold it well up. This pressure must 
be directly on the child's scalp. It is absolutely bad to press on the 
head through perineum or rectum ; it wilt only bruise and weaken 
the perineum. Any hooking of a finger into the bab/s axilla is like- 
wise wrong. To use force enough to be of use is dangerous. The 
same ends can be accomplished by pressure upon the head and a 
lifting of the shoulder by the finger-tips on the deltoid. 

It is precisely because the modern men are forgetting the old 
curve of Cams, the loci of all the outlet planes, that we have such 
heresies as the anterior shoulder first and the hazy expressions so 
generally found in modem text-books; and the posterior shoulder is 
the largest single factor in causing the increasing frequency of lacer- 
ations they are wailing over. Let us see how this neglect of the 
curve affects the writers quoted. The "American Text-book" has a 
good and adequate description of the curve, and the author is an 
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advocate of the posterior shoulder, although he helps it by a finger 
in the axilla. 

Webster has no mention of the curve of Cams, but describes the 
"axis of the pelvic cavity/' He also advises a finger in the axilla^ and 
*^as the child^s body is born it should be guided by the hands in the 
axis of the outlet/' Hirst mentions the curve as an old and antiquated 
formula, but he gives the correct mechanisms of the shoulders, 
Edgar barely mentions the i}urve (430-442), with no reference to its 
importance. He saySj "The head upon delivery is lightly supported 
by the band; this support results in favoring the birth of the poste- 
rior shoulder first," On the page before is a cut showing the ante- 
rior shoulder coming first, with the head unsupported and far from 
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Fig. 57, — The Correct Method of Supporting the Head. 

being in the curve of Carus, Farabeuf and Varnier say nothing of the 
curve and describe the anterior shoulder first. Good, old Meggs, of 
course, gives the curve of Cams, dilatej^i on its importance, and is 
clear and preci&e in his shoulder mechauisin. 

Having differed from so many eminent authorities, may I be 
fiirtbcr excused in an attonipt to describe this shoulder mechanism 
as I think it occurs in Ij»0,A, 

After the bead is bora the shoulders are engaged, and are in 
the excavation; the right is down to the symphysis. Here tlie right 
shoulder stops and the left has to travel the sweep of the perineum. 
As it moves down the shouidcTs become oblique to the spine, ox, in 
L,O.A,j if the baby were upright the left shoulder would be raised 
and the right lowered. This saves considerable in the shoulder- 
girdle circumference. When the floor is reached, obeying the law 

12 
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that it will be directed upward and outward, the posterior shoulder 
will be directed to the opening first. The right or anterior shoulder 
is all the time fiist behind the symphysis and the child's neck closely 
applied to the arch. The posterior shoulder is pushed up and out to 
the child's head until the elbow is bom and the lower arm free. 
The rim of the perineum is now on the thorax. There is but little 
pressure on the perineum now, and the anterior tihouider slips out- 
In faet^ the continued force from behind tends to flex the spine and 
relatively lower the anterior shoulder, which is born ahnost simulta- 
neously with the hips. This is supposing that the enlightened aider 
of nature whom the woman has called to attend her supports the 
head in the curve of Carus, or the woman has done so by instinct. 

If the head is not supported, then the picture is changed. The 
head being the heavy part of the childj if it hangs over and sags on 
the perineum, or even if held straight %vith the spine, it pulls more 
on the anterior than posterior shoulder by its muscleSj and the ante* 
rioF Bhoulder fails to be pushed up firmly behind the syniphysis. 

When the resistance of the fioor is reached by the posterior 
shoulder, the acromia are at right angles to the spine, which gives a 
circumference greater than the head. It must be remembered that 
the floor in liolh cases is stretched and lacking in tonicity, and is not 
the directing agent it was when the head rested on it* This weak- 
ness, the pull of the neck on the anterior, the weight of the head, 
and the right-angle position of the shoulders will allow the anterior 
to protrude while the posterior is hooked against the perineum be- 
hind, as the anterior shoulder should be behind the symphysis above. 
The shoulders are not oblique and miss that advantage, namely, a 
lessened circumference. But just at this dangerous point they must 
jump to an oblique position with the anterior forward, if the poste- 
rior does not tear its way out. The anterior can only come first by 
the posterior shoulder hooking against the fourehette and the ante* 
rior jumping forward during a pain. The baby is^ actually bent over 
the thin edge of the perineum and lies in the shape of a letter S, or 
reversed curve — a position totally at variance with a correct line of 
force. If the child is hold up, no force from behind is expended on 
the perineum ; but if it h bent over, then the rt? a let go passes 
through the perineum and part nf it will be used in the direction of 
its rupture. 

A well-flexed and retarded head will rarely tear the perineum* 
Most of all to be dreaded is the tip of the posterior shoulder. 

It seems to me that we are forgetting a valuable expression in 



J 



ATTENTION AT LABOR. 179 

the "curve of Carus." It is an entity that we dare not neglect. With 
the proper support of the head will follow a lessened number of lacer- 
ated perinei, and in no other way can the shoulders be kept oblique 
all the time. The circumference of the head sub-occipito-bregmatic 
is about thirty centimeters, and the bisacromial is 32 centimeters — 
very dangerous two centimeters at a very critical place. The oblique 
shoulders, however, only measure 27 to 28 centimeters and will easily 
go wherever the head can. Surely this indicates the absolute need 
of keeping them oblique, and the only way to do it. 

Another very dangerous teaching is that we can soften or 
stretch the perineum manually preparatory to the head. No force 
can be applied so equally as the round, smooth occiput. Nor is this 
all; the pressure by the fingers is not continuous, but is interrupted 
and results in oedema and more fluid in the tissues, which mechanic- 
ally takes up room. The head is entirely different, for its continued 
action squeezes out every drop of fluid and leaves nothing but the 
elastic structures, which, under the uniform and smooth pressure, 
will dilate to almost any size, thin out until the color of the hair can 
be seen through the rimi pudendi, and still not lacerate. 



CHAPTER XIH. 

PATHOLOGY OP LABOR. 

LACERATIONS. 

These are always pathological, and the result of some prevent- 
able condition in most cases. They are classed into lacerations of 
the perineum, vagina, cervix, and womb. It is a significant fact that 
the nearer the child reaches the world, namely, the easier for the 
physician to interfere with its birth, the more frequently do the parts 
lacerate. The obstetrics of the future will advance on the line of a 
better understanding and prevention of these accidents, which are 
always annoying and seldom free from danger. 

Laceration of the Perineum. — This condition is infrequent in 
savage races, and becomes more common as civilization is acquired. 
The child-bearing period being continuous with the full female ma- 
turity, ceasing prior to the changes induced by age, and being a 
physiological process, should be free from traumatism. It is not 
proper to dismiss them as common accidents that happen in the 
hands of every one, but each should be studied and one^s methods 
examined to see if no lesson can be learned that will prevent a like 
recurrence. Some laceration of the f ourchette in a primipara is no 
doubt as physiological as the rupture of the h3rmen. Woman is the 
only female delivered on her back. This accounts for many tears, 
but seems necessary to prevent contamination from the rectum. On 
the continent the decubitus is usually lateral. Personally, I see no 
advantage in this and prefer the dorsal. Nowhere else do we operate 
on a sterile field in such close proximity to a septic region, not only 
septic by nature, but discharging septic material at critical times. 
A hard bed is imperative, whichever posture is preferred. 

The f ourchette is torn in 61 per cent, of all primiparae, and the 
perineum in 34 per cent, of all primiparse and 9 per cent, of all mul- 
tiparas — ^the price we have to pay for the enlarged heads and dwin- 
dling bodies of modem mentality. I do not mean to state that lacer- 
ation is avoidable or happens any less frequently to me than to any 
one else; but I constantly strive for better technique and a nearer 
approach to normal conditions. 
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Lacerations of the perineum are divided, according to their ee- 
verity, into four degrees: — 

1. Postviilvarj through the eommissure into the perineal body* 
2* Through the periiieum to the sphincter am. 

3. Through the sphincter ani into the rectum. 

4. A very rare condition of suhmucous laceration of the perineal 
body. 

They are never in the median line^ but inclined to either side. 
The results are far-fetched and do not appear early. The lack 



Fig. 58,— Lateral Laceration of Perineum, Sling- 1 ike Action of 
Levator Ani Destroyed. (Gilliam.) 



of support to the womb and fecal mass will result in rectocele and 
cystoeelej and retroversion and prolapse of the womb as it wedges 
its way into the pelvis. The strain on the ligaments impedes circu- 
lation, endometritis is set up, and a long train of evils started that 
the art of gynaecology is called upon to treat. Were there no laeera- 
tionSj that specialty would hardly exist- 
The function of the perinenm is to 

1. Fill up anatomical space, 

2. Give attachment to the levator ani 
8. By lifting up and drawing back over the head and ffeeae to 




p 



to which sixe the ba])y^8 usually conforms. It is not so often that the 
head IB too large as that the force is unequal and the a^tis wrong. 

2. Too rapid expnlsion by tnrayltuous paina before the perinenm 
can stretch. 

3. Abnormal mechanism that pnshes the head hack on to the 
perineum. 
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4. A straight sacrum. 

5. Straight-shanked forceps or those of wide lock. 

6. A straighteuing of the legs and a backward throw of the body 
as the head is born. 

7. Most common of all- — the unsupported head sa goring over the 
perineum and laceration by the j joist erior shoulder. 



Fig. riO* — Med hi n LiiPenttiun of the Pt^ritieum* Ext landing up and 
Involving the Septum. Recttil and \'iigiuat Bait urea Placed. ^ First 
and Second Steps.) i Gilliam. I 



S. The shape of the perineum and sacro-curve— a retort-shaped 
rather than a wedge-shaped perineum — that allows the action of 
force to impinge on the perineum rather than the opening, 

M, Chateau and Dr, Cole both report easc^^ where, because of an 
imperforate hymen, the child split the perineum and was delivered 
by the anus. 
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In the first elase, if suificient warning is giveiij it is beet to 
anticipate the tear by a clean lateral cut. In the second claBS of 
eases the pain should be controlled by chloroform, and the head held 
back by preaaure and delivered between pains if possible. In the 
third class of cases the abnormal mechanism should be corrected* 
In the fourth class a Bupport of the head by the hand in the Yulva* 
In the fifth class the laceration is from the side-to-side motion and 
involves the posterior part of the vagina, for lacerations are always 
at right angles to the stretching force. In the sixth class the woman 
must be controlled by chloroform and urged by every means to con- 
trol her pains, 7'he "bear dow^Dj darling/' idea is all wrong and the 
puller should he discarded with the formation of the perineal tumor- 
Many eases of mild degree of lacerations cure themselves if the 
knees are tied together, but this will never happen if the muscle is 
torn. For three days the lochia is sterile, and if stitches are not put 
in at once it is better to wait until the woman is up. Only tears of 
the first and second degrees can be stitched immediately; the third 
is always to be put off. Catgut Is the beet suture materiah In the 
repair of the perineum there are three essentials to remember: — 

First. ^Go well out, so as to sweep m the grasp of the needle 
the retracted miiscle-ends. 

Second.— Close so closely the vaginal surface that no lochia can 
get in and fonn a pocket of pus in the perineum. It must not leak 
from the vagina. 

Third, — The bruised vagina is alw^ays oedematous and swollen, 
and stitches must be tight, or clamped with shot and tightened later. 

Eememher that sear tissue will not make a permanent cure. 
The muscle-ends must unite to hold it up^ or a rectoeele will result 
later. The rectoeele is the commoner^ since the force of the head is 
backward and it is more stretched. In secondary operation this rec- 
toeele must be taken up. 

For old tears there are two types of operations: Emmet's de- 
nudation and Tait's splitting. Where there is room between the 
vagina and anus T prefer Tait's, A dimple marks the end of the 
retracted muscle^ which is high up and always more plain on one side 
than the other. If of third degree, it is more a gynaecological topic^ 
but the gut must be repaired first. Two operations are better and 
surer than to try and do ft all at onee, as the wound is always in- 
fect ed. If gut is cured, t.^., the sphincter healed, it is then a ease 
of second form to do later* Again, if the head ean or does slide on 
the perineum, it will not rupture j but when pushed ahead or the 
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perineum unstretcbedj or nature s lubricant is lost^ or a Bhonlder 
catches it, it will surely rupture. Don't ejcamine too often, or wipe 
or wash away nature's lubricant, which is very important. 

Laceration of Vagina. — The adult female has a vagina funnel- 
shaped and narrow below. After the mcDOpause it is reversed and 
is wide below^ the result of senile change and stretching. Tampons 



Fig. 6L — Median Cornplek* Laceration of the Permeum. 
Rectal and Vaginal Suturps Tied* and 8kin futures Placed. (Third 
and Fourth Steps.) (Gilliam.) 



will not hold well in old women. This makes all tears of the vagina 
happen at the outer third, usually in connection with the perineum* 
As at the perineum, it h transverse stretching that tears, and it is 
at the union of lateral and posterior walls as a rule. 
The causes of lacerations of the vagina are: — 
Krst. — Wide-shank forceps and side-to-side motion. 
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peritoneal emphysema has been met with. If child remains in the 
womb, it does not change shape. It may escape into the cavity. The 
site of the tear is tender, and peritonitis is at once set up. The child, 
as a rule, dies very soon and its heart-sounds cease. The tear is usu- 
ally three to four inches long, in the posterior lower segment, and 
runs up to and toward the left side into the body of the womb. It 
is, of course, always in the lower segment. If, in spite of strong 
pains, the part does not engage in two hours, look out for BandPs 
ring, and especially if the child lies obliquely; then instant ending 
of labor must be done. 

Another sign of danger is a tension of the round ligaments at 
each pain. It means the womb is not settling down, but rising up. 

Before rupture the treatment must not increase the pressure, 
i.e,, version never and forceps rarely are to be used. Something 
should be done before the woman reaches this point. If threatened, 
give chloroform to the point of stopping all pains. In mild cases 
gently apply forceps if the head presents. Some even deny this. Get 
the woman to the hospital and do a section, if child is living. If the 
child is dead and head available, then perforate. When you operate, 
do a Parro operation and prevent any more accidents. 

When the womb has ruptured, it is of little matter whether the 
tear is one or twenty-one inches long. The danger is from sepsis; 
therefore keep your hands out. Tampon vagina instantly to keep up 
the gut and prevent entrance of air and septic germs; then get the 
woman to the hospital and operate at once. She is exhausted by 
shock and blood-loss, but you cannot wait for reaction. Sutures will 
not hold and a Parro is her only hope. She is in no condition to 
stand sepsis. I think it is Borland who says hospital cases are of four 
types:— 

1. Hopeless cases — rapid pulse, dyspnoea, precordial distress, nau- 
sea, vomiting, cold sweat, and collapse. These are profoundly shocked 
and will all die. 

2. Cases that have lived until sepsis and peritonitis have come; 
they may not have given symptoms until then. 

3. Cases recognized when they occurred, and in good condition 
to operate upon. 

4. Cases never recognized as such, but considered a septic puer- 
perium. Here open the body and remove the womb and treat as 
sepsis. 

Of complete ruptures 86 per cent, of mothers and 71.5 per cent, 
of children die. According to another, 90 per cent, of the women 
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and 95 per cent, of the chiMren. Ivanoff'e cases, given before^ 79 
per cent, of the women died ; children, 87 per cent. Another reports 
60 per cent, of the women and 92 per cent, of the child ren^ the Tery 
best of all Btatistice, In nearly every fatal case it is sepsis that killB 
the mother. 

Every complete rupture must be sutured or tlie womb removed, 
or the woman will die. The incomplete may sometimes recover with- 
out operation. 

To sum up : — 

1, In threatened cases get the child out, if possiblej w^ithout 
' increase of pressure. 

2, If the conjugate vera is less than 8 centimeters, section is 
required ; over that, forceps possibly, 

3, If child is dead, perforate, 

4, After rupture, tampon vagina and get her to a hospital. 

5, Deliver child by vagina if possihle; the tear is not made worse 
thereby. 

6, Perform a Parro, Conservative surgery leaves a scar and 
future rupture. Tlie vagina is not a good route for this work^ — open 
abdomen and flush out all clots. 

7, Watch for BandFs ring, or irregular uterine quadrant, retrac- 
tion of parts, tightening of round ligaments, shock, concealed or open 
hjemorrhage, stopping of pains, pain and shock, blood percussed in 
flank or sidc-to-aide suceussion, and use forceps two hours after no 
advance of the head. 

Lacerations of Cervix* — Some laceration is done in every primi- 
para which leaves a trace behind. It is therefore physiological. 
Deeper tears are the result of labor before dilatation has occurred, or 
from violence by instrumentation. They may be longitudinal or 
circular, multiple or single. The circular artery may be torn, which 
is equivalent to a subperitoneal laceration of the womb, but it usu- 
ally heals spontaneously and causes little or no symptoms afterward. 
Their only danger at the time of dilatation is that they tear into the 
body of the womb, or at least as far as the circular artery with result- 
ing ba?morrhage. Diagnosis is by palpation and inspection. They are 
better repaired, when they require it, a few weeks after labor than at 
the time. This is rontrary to most of the modern teaching, namely, 
immediate repair of the laceration. But the woman is in no condi- 
tion to endure further manipulation, and with the utmost care more 
or less sepsis is almost inevitable. In repairing the lacerations of the 
Brvix, the anatomical relationship of the ureters must be kept in 
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mind, the more bo as they usually lacerate to one side. It is not 
necessary to examine the woman merely to find out if the cervix is 
lacerated. There is no advantage in the so-called intermediate opera- 
tion — five days after labor — it should be done either at once or later. 
Inversion of the Womb. — This is one of the rarest of obstetrical 
accidents. So rare' that, in the Rotunda Hospital, in over 190,000 
births during the last 123 years they have had but one case. The 
causes are considered to be: — 

1. A short cord. 

2. Upright position. 

3. Paralysis of the womb, with a heavy placental site which falls, 
and, acting as a foreign body, is itself expelled. 

4. Pulling on the cord to get the placenta. This is perhaps the 
most common reason. Or 

5. Poor attempts at Crede's method of placental expression. 

There is at once shock and great haemorrhage, and the appear- 
ance of a round tumor in the vagina or protruding from the vulva, 
with absence of the womb from its normal site. It must be put back 
at once or she will die in a few hours. There is no time to stop and 
revive the patient. The bladder should be emptied if there is any 
urine present, and the tumor compressed and pushed up in the curve 
of the pelvis. The sooner it is begun the easier it will be restored. 
A steady pressure must be kept up until the organ is tired, and, once 
the fundus can be bent through the constricting neck, the rest is easy. 



CHAPTER XIV. 

PATHOLOGY OF QESTATION— JHATERNAU 

DISEASE DURING GESTATrON. 

This will only be siipLTfk'ial!y touelK^d upoiL Tlie woman may 
have evtiry disease while pregiiant that she would have had during the 
same period otiien^'ise. The lines of treatment differ hut little. The 
most serious conditions are the fevers. It is taught that a woman will 
abort if slie has small-pox or if she has some other disease, when It 
may be auranied up by saying that a fevei"j eBpeoially if lasting a day 
or two, is generally followed by miscarriage. Under eauses of labor 
I advanced the effect of temperature of the UvAub as one of the causes. 
The same is shown in any rise of temperature if continued ; it will 
inevitably aboii: the ivomnn. 

Quinine has been classed as an abort if aciant, and caution advised 
in its use. From a long experience in malarial districts 1 believe this 
imtnie. Quinine will stimulate the acting womb because of its gen- 
eral stimulation, but it has no specific action on the uterine muscle. 
It can be given in the usual large and continued doses for malaria with 
perfect safety, and is far safer than a spell of exhausting chills and 
fever. 

The irritating purgatives it is well to avoid. Contrary to the 
belief of the laity in French pills, I know of no tlrug that, short of a 
poisonous dose, will bring on a miscarriage. At one time or another 
I think I have seen women try every possible remedy without success. 

Phtliisis, if advanced, should, as a rule, mean an induced niiscaT- 
riage. The disease may apparently rest until labor, but it is the last 
effort to reproduce and the after-decline is rapid and sure. There is 
no hope of a cure in such a woman if pregnancy is allowed to continue, 
for all her energy is but too little to en capsule the germs. 

During pregnancy there is less chest expansion, hut the lungs are 
broader and shorter. The capacity is about the same, but there is 
increased elimination. Pregnancy docs not cause tuberculosis, but re- 
lapses are caused l>y it : in fact, it seems to render a temporarv^ im- 
munity. Tt will not abort the woman, hut the condition is had for the 
disease. She will bear the first child well, the second with difficulty, 
and the third never. Such women should not marry; hut if they do, 
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should endeavor not to become pregnant. Schmorl has proven that the 
bacillus will penetrate the placenta, but it is usually thought that 
tuberculosis is acquired and never hereditary. 

Malignant diseases anywhere call for abortion or operation, if the 
mother is to live. 

Olycosnria may arise at any stage, or be then first noticed. It is 
Very destructive to the child. If it is acute, half the women will die. 
It is not associated with eclampsia. More favorable is it when it ante- 
dates pregnancy. 

A great diversity exists as regards the significance of heart dis- 
ease, from holding it an extremely grave symptom to a matter of 
little importance. Heart lesions are always of uncertain prognosis. 
Their existence is usually known and the queries of husband or patient 
must be answered. 

Tuszkai has grouped the cases into classes with reference to the 
prognosis : — 

1. Cases when the lesion existed before pregnancy, in which the 
outcome is usually bad. 

2. Cases when the strain of pregnancy has awakened a latent 
lesion. The prognosis depends on the prior disease and is either very 
good or very bad. 

3. Slight heart lesions due to the condition. These are usually 
functional in character, and in them the prognosis is good. 

It is a matter of compensation. If this is present, there is noth- 
ing to do but shorten the labor and save the heart as many hours of 
strain as possible. When this compensation is lost, then to save the 
life of the mother the pregnancy should be terminated. My personal 
experience is that the condition is not nearly as bad as the text-books 
would warrant one in assuming, if the patient comes under the care 
of her physician early enough and is put to bed with appropriate treat- 
ment. Cases of mitral stenosis are the worst. The second stage should 
be shortened by the forceps, and even chloroform need not be entirely 
contradicted. 

Pyelitis is a not infrequent and dangerous complication of preg- 
nancy, first described by Rebland in 1892. It is an ascending infec- 
tion of the colon bacillus usually, the result of two factors : first, com- 
pression of the ureter; second, infection above that point. 

Prom its anatomical position, i.e., the greater prominence of the 
right common iliac at the brim of pelvis, the usual L.O.A. position 
and the uterine rotation on its axis from left to right, the right ureter 
is most commonly affected and the pelvis of that kidney dilated. For 
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the eanie reason, namely ^ pressure, it comes late in pregnancy j at the 
fifth to eighth month. The symptoms are few and are in the begin- 
ning tho&e of cystitis. There are pain and pus in the urine. Chills 
and temperature from 100" to 1(^5" for a week or more. The urine is 
acid, cloudy, and hm pus, casts, and allmrain, as well as many colonies 
of bacteria. There may be some pain in the kidney^ but it is more 
often referred to some other part of the abdomen, at McBumeVa 
point or over an ovary. Were the abdominal symptoms considered 
alone, it might easily be mistaken for typhoid or malaria, appendicitis, 
salpingitiSj or cholecystitis. Its treatment demands rest in bed and an 
J absolute milk diet. Abundance of water must pass, to wash down the 
^products of inflammation. The pressure should be removed as far as 
possible by bandages and position, and the urine kept saturated with 
antiseptics. The prognosis is grave, and in many cases there will be 
no improvement and emptying the womb will be imperative. Some 20 
per cent, will spontaneously abort. 

A diabetic ivoman will not conceive, or, if so, will not carry her 
child to term. A little sugar is almost physiological if the mammary 
glands are functionating^ and if they are suppressed the sugar w^ill 
be increased. This sugar is in the form of lactose and is not of 
hepatic origin. About 22 per cent, only of women are entirely free 
from traces of sugar or albumin. This condition ia serious if a true 
diabetes is present, as sbo^-n by the sugar with an increased flow of 
urine. 

Eetrofiesiona and retroversions should be replaced and mechan- 
ically supported until the womb rises. Knee-chest position will re- 
place them. 

Ventral Nation should never be done during the child-bearing 
period. When present, it is followed by some trouble at labor in 25 
per cent, of the cagtes at least, Wo operation will fijc the womb and 
still allow it its essential function of movability. During pregnancy 
all artificial ligaments are nueertain and sure to stretchy nor can the 
result of any operation be foretold. 

The complications met with from such an operation have been: — 

1- Eetraction of scar and constant pain at its site, 

2- A tumor mass in front, obstructing birth, 

3, detraction and displacement of cervix. 

4, Excessive thinning of the posterior wall. 

5, Persistent and great nauseaj leading up to abortion and prema- 
ture labor. 

6, A prolonged pregnancy. 

IS 



194 HAND-BOOK OF OBSTETRICS. 

During labor we ma}' expect: — 

1. Uterine inertia or feeble pains from a thin wall or vicious 
angle of force. 

2. Some tumor mass preventing delivery. 

3. The displaced os cannot be dilated normally. 

4. A rupture of the fixation scar. 

5. Abnormal presentation, transverse especially, and prolapse of 
cord or foetal parts. 

6. Kupture of the thin uterine wall. 

7. Peculiar sacculations and retraction rings. 
Vomiting of pregnancy may come from three causes : — 

1. A reflex from the uterus. 

2. From the nervous system being in a high condition of stimu- 
lation from circulating products. 

3. From local stomachic causes. 

The first is physiological in every pregnancy. All anomalies of 
I)osition should demand correction, and uterine excitement, especially 
vascular, be allayed. 

The second is more serious and is of the nature of a toxaemia, 
into which it shades. The nervous system must be quieted by chloral 
and bromides, cold to the spine, and elimination. 

The third is the result of over-eating or a diet that is improper, 
and possibly gas pressure. There is normally an over-acidity, which 
may be the sole cause and yield to alkaline drugs. It is always worse 
in primiparae. 

If it is regular and in the morning upon rising or after coitus, 
it is probably of the first class and requires but little treatment other 
than mentioned. The second is more serious. The vomiting is per- 
sistent and it is usually in the middle or later months. It is marked 
by an increase of pulse to 120. If the pulse goes to 130 or 140, the 
woman will die unless aborted. In these cases a danger symptom 
often seen is a brown or black vomitus identical with that of sepsis. 
This is a true toxaemia. The third class is a nausea and vomiting 
after meals irregularly and associated with symptoms of indigestion. 
Care in food and rest after eating, with bitter tonics and alkalines, 
will usuaUy end the trouble. 

Syphilis should be vigorously treated, but is usually followed by 
abortion. The first child suffers the most and is a constitutional syph- 
ilitic from conception. 

A late primipara — over thirty years — is liable to some trouble, 
though not as much as usually thought. Her labor is longer by a few 
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hours, and lacerations are slightly more common. Forceps are re* 
quired a little oftener, and she is more affectcil by it in the way of 
nausea, eclampsia, etc. It is also said tlnit nialee predominate and 
twins are more common. In reality it seems to make but little dif- 
ference, and none in any given case. 

Gonorrhoga requires prompt treatment for the baby^s sake more 
than the niother'Sj from danger to its eyei at birth. It is present 
when least suspected. I shall only speak of it in its obstetrical bear- 
jugs. The pus of gonorrhcea is alkaline, while the normal vaginal 
secretion is acid, and it is to this acidity that the sterility at labor of 
the vagina is largely due. Every effort should be made to cnre it as 
long a time as possible before labor, 

Qonorrhcea has little bearing on sepsis nnlesa mixed with other 
germs J and there is no proof that it renders them particularly virulent 
except in altering the vaginal secretion and its antiseptic power. It 
does, however, affect stenlity in percentage estimated as high as 70 
per cent This is the result of endometritis and salpingitis^ which 
unfit the membrane for passing and retaining the ovum. 

It is upon the child that its fury is expended. One-fifth of the 
world's blindness is from this cause, and the great majority of those 
blind from birth are bo because of gonocoeci* It deBervea from this 
alone to rank as one of the great scourges. Some one has said : '^Our 
present social conditions and the physiological passivity of woman in 
the sexual act make her all too often a sacrifice. Her fir?t coitus is 
but the passing by the husband to her of a gonorrhoeal infection ac- 
quired from some oiitcaBt/* **Yirtuous and pure-minded herself, and 
too innocent even to suspect her Imsband, of whom she knows but 
little, she links the t^*o half -worlds and is inoculated with the moat 
loathsome known disease. She may become broken in heolth and have 
to undergo the knife, or she may bring forth a child an object of pity 
to mankind and endless misery to herself, or she may lose the power 
of procreation, &o dear to every female heart, and live a lonely , soul- 
gnawing life, pitied by her more fortunate sisters, suffering a hurt 
for which no soothing word of pity can ever be expressed." The wail 
of misery that is arising to the ears of the Almighty for vengeance is 
, but too often started in some such unsatisfied heart. The apparent 
evils of "clap" are well known to you. Yon may pity the man when 
his "exciter to crime is weeping with drooping head, repentant and 
sicF'; but don^t forget that some one of God's fairest creation is 
probably suffering through him, or an innocent child is deprived of 
ever enjoying a view of the glorious creation or reciprocating a look 
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of mother love or seeing there the reflection of divine love. Gentle- 
men, we too often joke on this subject and fail to condemn a marriage 
when one of the parties we know has led an irregular life. We, too, 
are guilty unless we boldly and repeatedly lift up our voices against 
the habits that spread this fell disease. 

A troublesome pruritus of the vulva is a sequel of leucorrhoea. In 
very rare cases it seems a neurosis, or so we class it. Absolute cleanli- 
ness must be secured, and some wash given to allay itching. I don't 
like salves. The parts are hot and moist and excoriated, and oint- 
ments only retain the secretions. A lotion, as carbolized water, is 
much better. 

Serious wounding of the womb has taken place from injury by 
sharp instruments, horn of cattle, etc., without interrupting preg- 
nancy, and their treatment must vary with every case. The womb 
will stand a great deal of injury. Necessary surgery may be done on 
the pregnant woman if a menstrual anniversary is avoided. Chloro- 
form is safer than ether as an anaesthetic, having a less damaging effect 
on the kidneys. 

There is one thing that will produce a miscarriage, and that is 
cyanosis from any cause. For this reason particularly nitrous oxide 
must not be given in dental work during pregnancy. It is better to 
avoid any operation involving the fifth nerve while in this condition. 

There are no diseases of the skin peculiar to pregnancy, but such 
great metabolic changes influence all. There is a tendency to hyper- 
hydrosis of the skin from increased secretion. There may be urticaria 
from toxins in the blood, or eczema of the skin from venous stasis. 
There is also a tendency to a deeper pigmentation of any existing 
eruption. 



CHAPTER XV. 

PATHOLOGY OF GESTATION— FCET A L. 

INFLAMMATION OF THE DECIDUA. 

These are rarely or never diagnosed prior to labor or miscarriage, 
and in nearly every case result in the death of the foetus. There is 
no treatment, nor will it be possible to treat it until the subject is 
better understood. The acute forms are the most fatal to the child; 
some of the chronic may not be. According to the pathology, we may 
have an acute infectious, haemorrhagic, and purulent deciduitis. 
Chronic catarrhal, which becomes cystic and may rupture and leak for 
weeks, when the condition is often mistaken for the liquor amnii and 
the onset of labor expected. It is the least harmful to the child, 
which has a probability of going to term. 

Chronic hyperplastic deciduitis results in a large, thick decidua, 
usually fatal to the child, and may be retained as a large mole. If 
the condition is localized we have chronic tuberous deciduitis. There 
is also a chronic cystic deciduitis. Apoplexy may occur and the whole 
mass be aborted as a ^^lood mole,'' or, if it be retained, will become 
calcified as a "stone mole.'' The decidua may atrophy or form a 
deciduoma (non-malignant) and decidua malignum, spoken of under 
a different head. These definitions are but names of types of inflam- 
mation. 

DISEASES OF THE CHORION. 

We may have here a cystic disease or hydatiform mole, which is 
a myxoedematous degeneration of the wall. The etiology is unknown. 
The foetus is killed but is rarely aborted. The condition is only recog- 
nized late when the womb becomes abnormally large for the time of 
gestation and profuse and exhausting haemorrhages occur. The treat- 
ment is an emptying of the womb and curettage. There are also a 
fibro-myxoedematous change and a chronic choritis with fibrous ad- 
hesions. The treatment is to empty the womb. 

DISEASES^ OF THE AMNION. 

No disease of this organ can be diagnosed from tlie other layers 
or before examination. Judging from the results, we are able to deter- 
mine the following conditions: — 
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1. A plaiiittic exudation with adlieeiows to the eluld or to itself^ 
which is a great cause of monstrOBities and intrauterine amputations. 

2. A thieker than norma] anmion that will require nipture in the 
seeoud sta^e. 

3. Cystic di^^a^ierations. 

4. Abnornuil tliinneas and too early rupture. 

5. Scant water, causing dry lahor. 

6. Thick and colored water. 

7. HydraniDios, or excessive amount of fluid. Instead of the 
one and a half pints normally presentj there may be quarts. This 
may appear quite suddenly, or develop over a period of months. In 
one case thirty liters were seen at tlie sixth mouth. This condition is 
fairly common, occurring about once in 'MUi pregnancies in multi- 
para^ and twins especially ; very rarely In primipani'. 

The caus<*s could only be: — 

1. :FaitaI. 

2. Mateniah 

3. Amniotic. 

On the part of tJie fcEtus. it would come from urine voided. Ma- 
ternal would come from obstruction to the circulation, cauBing a local- 
ized dropj^y^ or from a tumor or degeneration of the der idua obstruct- 
ing the circulation. To sum up, it is circulatory obstruction or foetal 
urine. It is usually on the part of the mother and associated with 
evidences of hydra^mia. Both acute and chronic forms are met, and 
tlie condition forms a dystocia to he further mentioned. The symp- 
toms are a rapid increase in size and pressure. Tlie foetus is freely 
Tnovable and its j^onnds hard to hear. A fluctuation is present and 
must not be confused wi£h a possible ovarian cyst. This can be told 
by the rhythmical contractions that will be found in the eyst wall of 
the uterus. It must be ditfcrentiated from ascites also. The fecial 
origin is denied on the ground that, while the child does urinate, it 
]^ at no set time, real renal function beginning at birth, and the 
pressure would prevent much being voided. In the vast majority of 
eases it is of maternal origin, slowly accumulating, and rarely notice- 
able befftre the fifth month. There is no known treatment, Tn 50 
per cent, the f fetus is born dead prematurely and is, as a rule, de- 
formed ; if at term, the labor is slow with a tendency to inertia (35 
per cent, of children die). 

In the placenta, pnevia. congestion, interstitial haemorrhage, in- 
flammation, tuberculosis, syphilitic, polypus ; fatty, hyaline, mucous, 
colcareous. cystic, and atrophic tumors; degenerations, hyperplasia, 
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and sclerotic changes have been noted. There is no diagnosis or treat- 
ment. The woman will abort.. The syphilitic degeneration is the one 
great cause of abortions. Adhesions to the wall, i.e., "placenta grown 
fast/' is, if ever, seen very rarely. Such cases are merely retained 
placenta. 

PLACENTA PR>eVIA (UNAVOIDABLE H/EMORRHAGE). 

The fertilized ovum normally lodges in a fold of the docidua at 
the fundus and there the placenta is attached. Sometimes it does not, 
but is attached at the lower uterine segment, with disastrous results. 
The seriousness of the low implantation is proportionate to its con- 
tiguity to the cervix, and from this we have four degrees : — 

1. Placenta praevia centralis, entirely over os. 

2. Placenta praevia lateralis, partially over os. 

3. Placenta praevia marginalis, touching the os. 

4. Placenta attached to side of womb. 

In frequency Jewett places it 1 to 1000; Hirst, 1 to 1200; and 
liusk, 1 to 900 cases. Tt is much more often seen in hospital prac- 
tice, many cases being sent in. Tn the Glasgow Maternity, in 51,290 
cases it was 1 to 305. 

The causes advanced for this condition are: — 

1. Relaxation of womb. 

2. Subinvolution. 

3. Chronic endometritis. 

4. Chronic congestions. 

5. Lacerations of cervix. 

6. Low insertion of tubes. 

7. Thirty-five per cent, give histories of previous instrumental 
deliveries. 

8. Age — one-half are over thirty years. 

9. Four times as often in multipara?, probably ])ecause somt^ of 
these factors are usually present. 

10. Parity, multiparae and primiparae as 8 to 1. Fifty-two per 
cent, have bom four or more children. It is also more common in 
the poor, who make "poor getting-upa'' from lack of attendance. 

11. Hoifmeier thinks a cause to be the development of the pla- 
centa from the lower pole of the foetus. 

12. Hart claims the ovum only lodges where the epithelium is 
broken. Tt does not lodge in the tube, and does low down if endo- 
metritis be present; otherwise it would be lost. 

The symptoms will be that of a normal pregnancy until about 
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the seventh niontlij when ha^morrliage ticeure. Jt rarely happens be- 
fore the i^iA'th month, and nsually about the seventh anniversary of 
the menstrual periodj at which time the uterine contractions are more 
violent. This haemorrhage is usually slight, only a show^ and often 
at night, when the woman i;* quiet. It may be eontinnonSj but is 
rarely so, most cases being successive. The more centrally located, 
the earlier it wiU begin. In the marginal and lateral wall implanta- 
tion there will he no bleeding vmti] labor. No matter when it starts, 
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Fig, 63. — Diagram of l*lacental lin^rtionii. (Eduab. ) 

nor how moderate in amount, it is certain to recnr and be more pro- 
fuse with time and repetition, and is apt tn be periodic. The haem- 
orrhage is a kte occurrence and is due to the rapid increase in size 
of the womb, which strips off part of the placenta. It is very decep- 
tive, for the blood lo^t mny not be excessive or jeopardize life until 
labor, wlien the woman may bleed to <]eath in a few minutes. The 
eighth and ninth months, with the size and increased contractions, 
are marked Iv a crescendo of loat blood. 
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Two theories have colored our ideas on the subject. First, that 
the womb was essentially composed of two parts: a fundus and a 
cervix. The function of the fundus was to contract, that of the 
cervix to dilate. If, then, the placenta were attached below this line, 
it would detach during labor, with ha3morrhage; if above this line, 
it could only be detached at labor or by an accident. This gave rise 
to the old names of "accidental and unavoidable hasmorrhage.^^ The 
second and more modem theory is to consider the womb as of three 
portions: a fundus, separated by the site of BandPs ring from a 
lower uterine segment, and a cervix. Uterine movement and con- 
traction go on all the time except at the cervix. The placenta is nor- 
mally attached above the part where Bandl's ring would form, and 
this ring is lower than the tubes. When the placenta is on the lower 
segment, it is called low implantation. 

The placenta normally is attached about the third month, when 
the womb is small, and grows with it. This lower segment does not 
thicken and grow and expand, but only to a certain point, the limit 
of which is soon reached, and it strips off, with a haemorrhage as a 
result. At labor the blood loss will increase with every pain. The 
fundus then is normal, the lower segment will give accidental haem- 
orrhage, while the cervix will be a true "praevia." 

Tn low implantation the site is subject to blows and jars, kicks 
of the child, and leverage of the body of the womb, as well as in- 
creased blood -pressure. The retraction of labor is shown in placenta 
marginalis. When the cervix is dilated the placenta is actually across 
the opening, from retraction of the lower segment. From its location 
such a placenta is apt to be abnormal in shape and size, adherent, 
etc. The great danger is always sepsis in low implantation, the 
fundus being farthest removed from accidents and germs as well as 
in the muscular part of the womb, which will constringe the vessels. 

Haemorrhage, then, occurring after the midpoint, no matter how 
slight, should be given instant notice. The woman is at once put to 
bed and examined. Tf the haemorrhage is slight, it may check ; but 
if severe, it must be controlled by packing of the cervix, which will 
induce a miscarriage but cannot be helped. In fact, he will have the 
best results here who does not consider the child, for it rarely hap- 
pens that its life can be saved, and the mother is first. Fifteen per 
cent of the mothers die : one-half of the children are premature that 
live at all ; and the estimated mortality of children is 50 to 75 per 
ceot. 

If the finger can enter the cervix, it is a great aid to diagnosis. 
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The placental site can be felt hb a thick, si^ft niasa, with the peculiar 
stringy feel of placental tissue, nbacuring the fa^tal parte. This is 
iiBiiallYj but not always^ pulsnling, and the uterine snuffle may be 
heard corresponding to it or at least low do>Aiu There is usually no 
ilifficulty with the diagnosis; the errors come from temporizing treat- 
ment. 

There is no expectant treatment unless the woman is in a hos- 
pital under a pbysician^a eve night and ciay, and then could hardly 
hope to go to term. The womb is to be emptied at once. Xo other 
emergency is more appalling or more sudden. 

The old teaching, to wait until the child is viable, has too high 
a maternal mortality to be safe, and is justly abandoned. You are 
to do four things: — 

1. Stop hipniorrhage, 

S, Empty womh, 

3. Secure contraction and retraction. 

4. Complete hicmoatasis. 
The fiT^i can be done by plugging the os if the ha?morrhage is 

not too severe. Then, if pains set up and the haemorrhage is slight, 
one can wait for a natural forcing out of the foitus. If at or near 
tenn, puncturing the jiumibrnnc and letting the bead press upon the 
cervix is an old method of Puzos (1759). In cases of more severe 
haemorrhage the Voorhees bag should be put in, and is a good tampon 
as well as dilator. If it is a partial implantation » the head is a suf- 
ficient tampon, but the bag in front of the head does no harm and is 
an added precaution. By tamponing, a mild hicinorrhagc can be 
stopped ; but in serious cases, suddenly arising, a version may have 
to be done to bring down the breech and so use it as a plug, but don't 
deliver the baby even if alive — use it as a plug after version. This is 
the rule in complete pra^via, even to boring a liole through to grasp 
the foot. In partial as in marginal the head may act as a tampon. 
Whenever the placenta is pressed or dilated^ the hEemorrhage will 
cease. The real loss of blood is in the interval between the pains, 
then only sqitee^ing out what the relaxation allows to escape, while 
each pain strips off a little more of the placenta and allows more blood 
to escape. The stronger ami more continuous tlic ])ains, the less the 
bleeding. 

Second, empty the w(unb by version pTcfcrably or by forceps* In 
a few cases section may l>e preferable, dane before labor. This would 
apply particularly to a complete pra^via with certain tro utile at the 
onset of lat>or. In many sut«h cases tbe jilaccntn will he stripped off 
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and bom before tlie child. The womb must not be too suddenly emp- 
tied, because, first, the womb will not contract and a postpartum 
haemorrhage results; and, second, the cervical site of the placenta 
will not dilate, but tear. The woman has lost much blood and will 
not stand the strain of postpartum or laceration of the womb. It is 
very necessary to be cautious in too sudden delivery; haste is not 
needed, for the head or breech is a sufficient pressure to stop further 
loss of blood. In rare cases she may spontaneously deliver in central 
praevia by forcing the placenta out ahead of the child. In 25 per cent. 
the cord is prolapsed. 

Third, the use of ergot is demanded in every case, for there is 
a woman weak and anaemic, with a placental site of feeble contractile 
power. Constitutionally and locally these are both dangerous ele- 
ments, that induce bleeding, and then, too, the danger of sepsis in 
one so exsanguinated must be avoided. 

1 . Now, the danger of immediate death from haemorrhage should 
not be a great one, but the exhaustion following is real and always 
present. It means, at best, a long, slow convalescence, and every drop 
of blood is to be conserved. 

2. Fully one-half of the children will be prematurely bom and 
all more or less asphyxiated. The woman who has repeated slight 
haemorrhages or "show^^ will not go to term. 

3. When the woman is at term the maternal mortality is 25 per 
cent, to 30 per cent.; child, 45 per cent. Disregarding the child, it 
is 19 per cent, for mother and 70 per cent, for baby. 

4. In one-fourth of cases the cord prolapses. 

5. In 12 per cent, the placenta is adherent, requiring the dan- 
gerous expedient of its manual removal. 

6. The weakened mother, open cervix, and nearness to the cervix 
make sepsis a very present danger. 

7. A low implantation forces the head to one side into a faulty 
position (50 per cent.) that in itself is dystocia, the shoulder and 
transverse being especially frequent. 

8. The labor is always hard and dangerous. The first stage is 
slow, as the cervix is bound down and dilatation is unequal. The pains 
are not efficient. The second stage is faster than normal — too fast, 
often — ^as the haemorrhage has softened the parts. 

The condition cannot be diagnosed before the third month. In 
the fourth it may be felt per vaginam. Fatal bleeding is very rare 
before the seventh month, which marks the viability of the child. It 
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IB wellj therefore^ to have arrangements made to care for a premature 
baby after that time. 

The ideal condition is where it is recognized early^ and when the 
child is viable and the woman has Lost but little blood. In a hospital 
after preparation^ the beat treatn>ent is to rapidly dilate the cervix, 
previously softened by packing, bring the foot down and then allow 
labor to proceed naturally. This will save all the mothers and a 
igoodly percentage of childrai. Ko bleeding can be checked by merely 
tamponing the vagina; it is the cervix that must be plugged. When 
the child !a bom. the placenta should he left as in a normal case, but 
may require separation. 

Section would only be warranted when the surroundings were 
aseptic and the woman uninfected; a living child at about term; the 
OS undilated and haemorrhage under control and with but little loss 
of blood. The after-care of the woman will demand great watchful- 
ness. 

SEPARATION OF PLACENTA, 

This is the "accidental" hsemorrhage of the old writers, now 
known to be due in most cases to low implantation with its greater 
danger from traumatism. It is a very grave condition for the mother, 
ranking in mortality next to ru])ture of the womb, and death to the 
child in most cases. J^early all the children^ — ^60 per cent. — and 15 per 
cent, of the women die. The haemorrhage will be open or concealed, 
according as it separates the membranes and appears at the os^ or 
forms a large clot between the membranes and the wall. The con- 
cealed may be in the center of the placenta or above it, rarely below. 
Accidental and nuirglnal pnevia are hard to separate if late in preg- 
nancy. Poor health, rapid pregnancies, and fat seem to predispose 
to endometritis and arteriosclerosis. It appears late, just prior to 
labor, and much later than prsevia. Women with B right's disease are 
more subject to it. Given a low implantation and a predisposition, i.e>^ 
placental degeneration, and add to it a shock, strain, kick, or other 
traumatism J and this condition results. 

There are shock and reaction before the appearance of blood and 
labor pains. The pain is usually of a peculiar tearing, ns if the womb 
were bursting open, and is continuous. She may not even remember 
tJie blow^ and passes through so mild a shock as not to he attracted by 
it and only knows something is wrong by the blood. A lijemorrhage 
for which there is no other cause la the diagnosis. In the concealed 
form there will be pain, sometimes surprisingly little, a!r-himger, etc. 
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collapse and shock, and the womb may be increased in size and nodu- 
lar. From placenta praevia the diagnosis must be made by the late 
appearance, steady flow without stop, and absence of the placenta 
from the examining finger. From a ruptured secondary ectopic preg- 
nancy no diagnosis could easily be made. It could be excluded be- 
cause of its rarity. The open form is the safest to the mother. The 
concealed may not be recognized until the patient is dead. 

The treatment is to empty the womb at once, regardless of the 
child, which is usually dead. The womb is over-distended and the 
danger is great of postpartum bleeding. The cervix is to be rapidly 
dilated and the foetus extracted by version or forceps. It is impor- 
tant not to rupture the membrane, but preserve the intrauterine pres- 
sure until the last minute. Accidental hemorrhage has a tendency 
to stop itself, and is concealed before it is open. The blood tends to 
strip up the mem])rane, not more placenta. Tears of the perineum 
are of no consequence, and the only safety is to reduce size and have 
the contracted womb shut off its vessels. For this purpose ergot must 
bo given early and in large doses. A hot douche of acetic acid and 
a tight binder will be needed after the placenta and clots are removed. 
In many cases saline infusion and enemas will be needed. The same 
rule is to be used here as in a ruptured ectopic, i.e., to operate without 
waiting for reaction or stimulation from collapse. This will only 
result in the loss of more blood in a woman who is practically blood- 
less. In praevia, on the contrary, rupture of membrane is good, as it 
allows the head to settle, but this is not good in accidental haemor- 
rhage. 

MANUAL EXTRACTION OF PLACENTA. 

This is one of the most dangerous of all obstetrical manoeuvres. 
The mortality is due to sepsis. The vagina is rarely and the vulva 
never aseptic, and the hands are as sure and as certain to implant 
germs as if a loop were drawn through a culture tube. The rubber 
glove is a sine qua non. 

Rosenthal, reporting 12,000 cases between 1890 and 1900, sets 
the mortality at 13 per cent., while section was 8.6 per cent., and 
sepsis occurred in 50 per cent, of the cases. In Olshausen's clinic it 
was 30 per cent, of sepsis, and Doderlein's 28 per cent. Without 
gloves, one-half die. 

No great difficulty should be found in finding the placenta, as it 
always lies to the ventral surface of the child; were it to the back, 
the dyspnoea always causes the child to turn over. 
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CORD. 

This must be ten inches long or it will cause dystocia. If pro- 
lapsed, the Trendelenburg position and pushing up will usually re- 
place it. If around limbs and neck, it should be slipped off between 
pains if possible. Its size varies ; it may be short, from a bar to 
labor up to Schneider^s case, 90 inches long. It may be as thick as 
the thumb, but one-half inch is normal. Typically, it should be in-r 
serted centrally; but may be central, marginal, vilamentous, or lateral. 
It has been seen knotted or twisted in twins. It is usually twisted 
in its course, from fcetal turning, but I saw one case straight its full 
length. It may be cystic, have calcareous deposits, its vessels dilated 
or stenosed. There are present one artery and two veins, with semi- 
lunar valves. The veins carry pure blood. Hernia at the navel is 
not rare. It will stand a breaking strain of about 81/4 pounds or 
from 5 to 15 pounds, enough to give way by the weight of the normal 
baby, especially should it drop. The funis breaks most readily a 
short distance from the umbilicus, at about the spot usually tied. 



CHAPTER XVI. 

PATHOLOGY OF THE PUERPERIUM. 
PUERPERIUM. 

Sudden death from causes incident to labor is rare, and is usu- 
ally due to embolism of air or to a clot lodging in heart or lungs. 
This is a surgical possibility. It is marked by dyspnoea, shock, weak 
pulse, etc. There is no way to avoid it, nor can I find estimates as 
to its frequency. Every man of large experience seems to have seen 
a case or two, and from that I should say one in two thousand labors, 
perhaps. The treatment is stimulation and supporting in general, 
and later of the aphasia, paralysis, and hemiplegia or other symptoms. 

The puerperal woman is an exhausted one, and so more liable to 
disease. She is weak and anaemic, with lessened resistance. A tardy 
or subinvolution is very frequent. The womb must be stimulated to 
contraction by massage, faradic current, or hot (115 degrees) vaginal 
douches. It generally depends on a condition of poor health, and the 
iron and bitter tonics with rest are indicated. A recurrence of the 
red flow on getting up is proof that it was too soon, and she should 
be put back to bed for a few days. A common cause is a persistent 
tight binder and lack of rolling about on the woman's part, especially 
if she does not nurse her baby. The womb must intermittently con- 
tract to involute, and tightness, rest, and lack of stimulations from 
this and the breasts will act detrimentally. A binder should be loose 
after the first twenty-four hours. 

The cause of subinvolution or a large womb after six weeks is 
some interference with its normal atrophy and absorption, by : — 

1. Lack of contraction. 

2. Congestion from priessure of bladder or gut, or too early sex- 
ual intercourse, or getting up too early. 

3. Fibroids and inflammatory adhesions. 

4. Laceration of the floor. 

5. Sepsis — this is perhaps the most common of all. 

6. Lack of nursing ard its constant stimulation to contraction. 
The womb remains enlarged, boggy, and soft. Lochia continues, 

and the woman complains of weight and pressure on bladder and 
(208) 
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rectum. She must be put to bed and given ergot and tonics. A 50- 
per-cent. solution of formal in is used in the liotunda with good results. 

Pregnancy kidney m a condition quite commonly noticed in 
those carefully examining the urine of every patient. It ia the result 
of a toxsemia not severe enoiigli to cause eclamptic symptoms. Keep 
a sharp distinction between albuminuria and Bright'e disease from 
eclampsia J in which albumin is a very late and ^?condary symptom. 
They are entirely different and arise from different cau&es. As tran- 
sient albuminuria foreruns B right's disease^ so does this forcniu 
eclampsia. The pathology is a fatty change in the renal epithelium, 
attacking, late in pregnancy, a woman with healthy kidneys* It is 
seen in primipara3 and twin pregnancies oftener tlian multiparas and 
singles. It begins slowly and insiflioualy. There is lessened urine, 
higher specific gravity^ casts, and red cells. With it are anasarca, 
retinitiSj etc. A little albumin and oBdema are the diagnosis. It is 
an autointoxication J the urine being less and Ihc blood more toxic 
than normal. It is the same imlcnown poison of eclampsia, of which 
these are the beginning sy nip torus. With these there is always asso- 
ciated a peculiar unstable nervous syBtom. I want to put it this way. 
The ordinary toxins will lead to albuminuria and Bright's; the pecul- 
iar toxin here meant will lead to eclampsia* It may be that the sup- 
pressed menstruation retains some poisonous product. Here is an 
unknown poison that the liver cannot or docs not destroy, and the 
kidney is inflamed by its excretion. The urine shows less urea and 
more uric acid, with leucin, tyrosin^ and xanthin. Glycosuria, uro- 
bilinuria, indicanuria, and albuminuria seem a result of this toxic 
action. The nervous system suffers, as j^^hoi^Ti by irritability, fatigue, 
dizziness, headache, sight disturbance, pleuritiSj salivation, constipa- 
tion, and flatulence — a few of whicii are always present in every case. 

The only sourct^s of tbis poison are: — 

1. Metabolism. 

2. Alimentary canal absorption, 
3* Bacterial action. 

The treatment^ then^ demands^ first, the keeping down of food 
to the bnvest possible point, with rest in bed ; second, active cathar- 
sis; and third, saline infusions and cuemas, to dilute possible poi- 
sons. It will citlicr rest at this or increase to eclampsia. 

Betention of TTtiBie. — ^J'his act is very complex, consisting of 
eight distinct acts: — 

1, Accumulation of urine. 

2. Eisc of urinal pressure to ITj centimeters water, 

14 
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3. Contraction of bladder. 

4. Afferent influence from bladder to cord. 

5. Efferent impulse to nerve raising pressure. 

6. Relaxation of sphincter. 

7. Emptying bladder. 

8. Contraction of urethra emptying tube. 

Now, interference with any of these will cause trouble, except 
the last. Ketention may not exist, surely not until twelve hours post- 
partum, and then bruising of the bladder nerves may interfere with 
efferent or afferent impulses. xVttention should be paid to persuading 
the woman to urinate, rather than to use the catheter too soon. This 
should be done in every and all cases yourself. 1 don't believe a 
nurse was ever trained to the point of using a catheter or giving hypo- 
dermics, and deplore this tendency. Tt must not be forgotten, also, 
that tight stitches in a lacerated perineum may so press on the nerve 
endings as to cause a retention. 

A few cases have been reported of acute suppression of urine, 
and death. This is a very rare but hopeless condition. 

POSTPARTUM H/CMORRHAGE. 

Haemorrhages from the womb during pregnancy via vaginae 
are: — 

(a) Menstruation (one). 

(b) Abortion or miscarriage. 

(c) Ectopic gestation. 

(d) Separation of placenta. 

(e) Placenta praevia. 
(/) Rupture of womb. 

During the first and second stages of labor : — 

(a) Lacerations of cervix and perineum. 

(b) Separation of placenta — short cord, placenta praevia. 

(c) Rupture of womb. 

(d) Uterine inertia and lack of contraction. 

(e) Uterine inversion. 

(/) Tumors and varicosities. 
During the puerperium: — 

(a) Emotion and shock relaxing contraction. 

(&) Infectious diseases. 

(c) Subinvolution. 

(d) Sepsis. 

(e) Postpartum haemorrhage. 



Pathology of the puerperiuj 



211 



PoBtpartuni liiemorrhage is a sudden^ dangerous emergency that 
must be watelied for. It oociirs mllrlly once in 5Q ca&es of labor; 
severej once in tOO; and fatal, once in 5000. Twenty-iive per cent, 
occur before the third stage, (i3 per cent, after, nnd 12 per cent, 
before and after the third. 

'Jlie causes are : — 

1, xVbove all, exliaiiBtion of the womb mnBcle, iti contractile 
force not equalling the blood-pressure from fright, eliock, emotion, 
or inhibition of nerve force. 
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Fig. (j4. — S^ourcesof Bloorl frnm the Postpartum Vagina. (Edoar.) 



2. Too rapid emptying of the womb, before it can contract down 
firmly, especially if ovcr-dtBtended from 

(a) Multiple pregnancy, 
(6) Hydramnio^. 
(f) Forced labor, forceps, etc. 
( d ) Hy d r ocepl ni hi 8 . 

3. Retained portions (?f placenta or secondary placentae — espe* 
cially frequent in miscarriage. 

4. Lacerations of womb. 

5. Short cord tearing out placenta. 
, 6, HtTmophnfa. 
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7. Infectious diseases, malaria, and albuminuria — especially 
syphilis. 

That all women don't bleed to death is due to the peculiar ana- 
tomical structure of the vessels. At labor they are only an internal 
coat surrounded by long rows of muscle fibers, with some circular 
ones acting like a sphincter. It is the contraction of the womb that 
prevents the haemorrhage. At labor, also, the blood is more coagulable 
and the current is slow. This slowness results in an extra number 
of white cells being present, and thrombosis quickly forms in the 
network of branching, irregular sini. It all sums up to a failure to 
secure, from nervous or mechanical reasons, the normal contraction. 
The hurry and rush incident to treating a haemorrhage react on the 
woman, and her fright makes it worse from uterine inhibition. It 
is of interest to mention that those menstruating profusely often have 
this trouble at labor. 

Prevention of this condition is more valuable than treatment. 
The woman must not be allowed to exhaust herself. In prolonged 
labors she should eat and be given sleep by morphine or chloral, or 
else the forceps used; and if they are used, the womb must not be 
emptied too soon. The same is true of enlarged pelvis (justo major), 
and in multiparae, especially when lacerated. The head must be held 
back several pains to allow contraction. After the birth of the child 
the womb is to be held by the physician until the placenta comes and 
its perfect condition noted, and then massaged for one hour by a 
competent person to watch for any relaxation. Most cases that end 
fatally are the fault of tTie doctor in not being prepared. This is a 
good place to use the husband. If shown the rolling motion and told 
to feel the hard globular mass and notify you of a change, his services 
are very useful. A hard, firm womb is not a bleeding womb, and if 
blood be present it is from some other source. If there is haemorrhage 
with a contracted womb there are probably some clots or placenta 
present. A trickling of bright blood indicates laceration. Post- 
partum is a large amount of clots and dark blood, with a soft, baggy 
womb. It is above the navel and feels like an ice-bag — ^lumpy and 
slushy. Pressure squeezes out blood from the vagina. Of the lacera- 
tions the perineum is in sight. The anterior vaginal wall bleeds 
worse than any other part. The laceration haemorrhage comes on 
at birth, while postpartum is fifteen minutes or so later. 

The woman must be watched. Often she will say nothing of 
flooding, thinking it to be normal, and perhaps not feeling it, even. 
The haemorrhage may be open or concealed. If concealed, it is because 
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of a uterine atony and will not show externally until the womb ia 
filled. She may complain of feeling faint and this reraark should 
call for instant examination* She may bleed internally, with but 
little blood in sight, but with a large, soft womb> only to be followed 
by a half-gallon of clotB in one gush. The bipmorrhage is like a cut 
femoral artery — in no other condition is there so much — and mere 
trickling from a laceration i& not true postpartum haemorrhage. See 
that her pulse is normal. She will not lose much blood before it 
changcB. The prognosis of every ca?C! is doubtfuL 

Treatment — Everything in the pharmacopoeia has been tried 
and is a deuominator of its usefulness. Ergot, strychnia, amyl 
nitrite, hand in womb, clearing out clots, ice* hot water, cold water, 
iron, lemon-juice, hitting belly, kneading womb, anteflexion, ligating 
extremities, transfusion, vinegnr. injections, farndic current, gauze 
packs, chill to breasts, etc, are laid down in books and valueless abso- 
lutely at first; later some of them will be useful. Don't confuse 
yourself with such nietliods, but keep two facts before you. First, 
yon must stop this bleeding, and then get contraction. There is but 
one way t/) stop hjemorrhage, and that is pressure The best is pres- 
sure directly on the aorta through the abdomen. The bleeding can 
be controlled instantly. Another way is to press womb between hands, 
one behinrh the other in front : this squee?:es out clots. Or it may 
he anteflexed on and over the syntphyKis and there held by a band 
and compress for twelve hours. Tf aortic pressure is used and the 
bleeding once checked, it will not recur for twenty minutes, during 
which time you are to use the second step and get contraction. 

Xow, there are two methods of getting the womb to contract, 
namely : chemical and mechanical irritants. Both should be used. 
Ergot is to be given, at least two drachms, at once as soon as you can. 
Of al! the chemical irritants, very hot water and acetic acid is the 
best and should be available, Nothing will do any good until the clots 
are removed or worke<1 out, and hot acetic-acid water will do this and 
coagulate at the same time. It must be very hot and very strong— 
at least a 2-per-cent, solution. Tlieoretieally, a faradic current would 
be good if available. Until the bleeding is checked even this is use- 
less. I have had only grief from packs. PI ay fair says the womb 
will hold two ball dresses of ga\i7:e and still bleed, as it has the whole 
relaxed abdomen to dilate in. Anything put in will be washed out. 
and when the womb begins to contract it has first to expel the clots, 
Iganze, or what not put in, A pain in the back is a good signj as it 
marks contractiong returning. As poon as the haemorrhage is checked 
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and the womb coaxed to contraction, the woman will require treat- 
ment. Her head should be lowered and ergot, strychnia, and hot 
saline injections given. Most cases will require morphine, which 
seems to check ha}morrhage even. If much blood has been lost, band- 
age the limbs and give hypodermoclysis. 

Now, the treatment of lia3morrhage from laceration, often called 
a postpartum, which it is not in the sense above spoken of, varies 
a little. In these cases you have a solid pelvis to pack against, and 
a tampon is of great value. You must make the diagnosis of the 
origin of the blood right in the beginning, which is very easy; for a 
solid womb is not a bleeding one, and the color and time of appear- 
ance will help in determining its source. There is nearly always 
some ha?morrhage, twenty ounces being considered the beginning of 
the pathological. If the hand has been massaging tlie womb by 
Credo's method and Fome competent person has held the fundus, the 
origin of any haemorrhage is at once known, i.e., from womb or canal. 
The placenta begins to separate as the child is born, but ought not 
to bleed until the after-pains start its expulsion. Cervical haemorrhage 
can be controlled by pressing the womb firmly down into pelvis while 
the other hand forces up vulva with a pad. A "T" binder put on 
with a pad a])Ove womb and a vaginal tampon below, and the perineal 
straps drawn very tightly, will check it; or it may be sutured. Vagi- 
nal and perineal haemorrhage can be checked best by gauze held by 
the finger firmly against the pelvis, and a pack put in around. Any 
packing must be cautiously removed in twelve hours and the rents 
stitched up. There is always great danger from sepsis in packing. 
The plan of Hermann, to stop postpartum by the hand in vagina and 
anteflexing the womb over it, is a good one. Lifting up the womb 
lengthens the arteries and compresses them and is a useful manoeuvre, 
but they all take time and are not equal to aortic pressure. 

Obstetrical nurses should be instructed to hold womb and squeeze 
it tight until the doctor gets there, in cases of this kind. 

Secondary haemorrhage is very rare, 1 in 1000 cases, and then 
only in the very weak and anaemic, and is due to retained clots or 
secundines. Secondary haemorrhage in sepsis is not rare and should 
be watched for. It means a melting down of the thrombosis by the 
septic process and a reopening of the sini. Few cases will recover. 
To prevent any remote danger of secondary 1)1 ceding, a tight pad and 
binder should be worn for some days. 

"Kiiowledge comes, but wisdom lingers." We know more to-day, 
but are not any wiser than our predecessors. We know more about 
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postpartum tiiBniorrhage than they, but our too varietl knowledge 
confuses, and the rough and ready country doctor savt*d as great a 
percentage fifty years ago as we do to-day. Those old pioneers had a 
handy knowledge and a eoohieBB in emergencies that we lack. His 
mind was free from details of aaepBis and the dread of hurting the 
woman, and he very promptly did t^ouiething and generally saved his 
patient 

INSANITY. 

Puerperal iueanity does not materially differ from other types, 
but has some peculiarities* It is divided into insanity of 

1- Pregnancy, nine months, 22 per cent. 

S. Puerperal period, to end of lochia?, 4U j^er cent. 

3, Lactation up to weaning, 32 per cent* 

The maj(trity show symptoms in the first w^eek after labor, and 80 
per cent- within two weeks. It occurs perhaps ahout once in 500 
eases, more often in pTimipara\ The reasons for the greater immber 
of primiparaj are:- — 

1. Fear and lack of experience. 

2. Greater influence of nutritive changes, 

3. Mental shock of illctjitinjaLT. 

About 71^ jier cent, of hospital casrs have pregnancy as the 
cause. NoWj from conception to end of lactation is about two years, 
and bec-ause a woman bccnrnes insane during this time {Iocs not always 
mean her mental condition was the result of chi Id-boar in«^. The 
causes peculiarly operating in a pregnant woman are: — 

1, Hereditary neurosis. 

2- Anxiety, tlisgracej or desertion. 

3. Exhaustion from hard, tedious labor. 

4. Death of chibl, frfght, etc. 

5. Kenal insnffieicncy. 

6* Sepsis and especially mild cases with much extra excretion. 
Those arGj roughly, added shock in one already predisposed. 
Every case is in a woman with hereditary tendency to it plus the 
physical strain of shock and sepsis, etc. The hysterica! nervous sys- 
tem tends to disclose itself at puberty or early adult life, while in- 
sanity shows at maturity or maternal life. That maternity is but a 
promoting factor is shown by the little efTect child-bearing has on 
one already demented. 

The t^qies seen are mania, i^O per cent.; melancboUa, 10 per 
cent* ; and dementia, rarely except as a terminal stage of the others. 
There is a rare type, spoken of in the novel "Adam Bcde" (George 
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Eliot), of hysteric epilepsy, wild delirium, and unconsciousness, fol- 
lowed by hours of sleep and recovery, and in such cases the child is 
always destroyed. 

The diagnosis is easy. The patient becomes excited or depressed. 
In the prodromal period the intellect is in abeyance rather than de- 
ranged, and may be scarcely disturbed. The disposition is changed, 
she is exalted, loquacious, excited, restless, or else silent, moody, dull, 
depressed. The mania is apt to become widely changeable — obscene, 
religious, destructive, or terrors in rapid alterations. In all forms 
there is persistent insomnia — a danger signal after labor — suppressed 
lochia and constipation. The extremities are cold and clammy, 
puffed and swollen, showing poor circulation. Milk is stopped, the 
tongue is coated and tremulous, the pupils often dilated. There are 
no marked facies, but there are always delusions of persecution and 
hallucinations, especially auditory. The melancholic type is especially 
religious and sacrificial or expiative. The onset of all forms is quite 
sudden ; twenty-four hours may see the patient in well-defined mania. 

But here is the important thing: no matter what the form, 
severity, or type, the child is in danger and should be at once removed 
entirely from the mother. They often have an aversion to the hus- 
band, but are sure to kill the baby as an opportunity occurs. As 
always, melancholia is more dangerous than mania, and more apt to 
have suicidal or homicidal tendencies — 41 per cent, show this. 

Naturally, all this is a great shock to the family, who rarely can 
be made to realize the danger and to whom the prognosis is of vital 
importance. More than 50 per cent, recover at home under proper 
care, though it is not so good in the unmarried. Most cases seem to 
have brown hair and brown or gray eyes. Very few have black hair 
and eyes, and none red hair. The usual age is from twenty-five to 
thirty, at the first pregnancy. Fully 50 per cent, have a family tend- 
ency, and the more remote the better the prognosis. Like all manias, 
the wilder and more violent, the sooner and more permanent the 
recovery. A pulse below 105 points to recovery, and it is especially 
favorable for a woman to begin to menstruate. When the aliena- 
tion occurs in pregnancy, melancholia is more favorable; but in the 
puerperium, mania. According to Menzies : — 

In pregnancy, 43.3 per cent, recover. 

In puerperium, 75 per cent, recover. 

In lactation, 56.5 per cent, recover. 

Any case may pass through six stages, as follows: — 

1. Prodromal. 
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2. Early deliriuin. 

3. Melancholia. 

4. Stupor. 

5. Mania. 

iL DQinentia and death. 

In the unmarried and during lactation the type is usual 1)^ melan- 
cholia; alsOj lactation ca&es last longer and are more apt to become 
chronic. While recoYery ia the rule^ it ifi a i^ad fact that they usualiy 
remember every act, ob&cene remarkj gesture, and impulse. This is 
a Bource of grief for years, and may only pass slowly. This leaves 
the M*onian in a very unstable and pitiable condition, requiring tender 
care for a long period. And tlien in nearly every case recovery is only 
at a certain mental loss. They will not be quite the same, but some 
confusion and loss of memory can be noticed by their intimates. 

As to treatment, I hesitate to step into tlie domain of specialism. 
Every case should have a competent alienist in consultation. The 
woman should not go to an asylum, when competent trained help can 
be had, for a month or six weeks, iSave her this memory if you can. 
She should be put absolutely to bed and with necessary restraint, 
kindly done. Hypnotics ehonld be given until she le quiet and sleeps. 
The regularity of food should be insured. Food must be rich and 
nutritious — milk and eggs largely, 1 deplore the tendency of some 
to abort the woman if tlie trouble occurs prior to labor. It is not a 
cure, nor does insanity influence the child. You must guard against 
retention of urinCj and it is well to have the bed on the ground floor, 
for with the utmost care tbey may escape and throw themselves from 
the window ; and again I cant ion you to not allow the baby in sight 
of the mother, and the husband only in rare cases. Each case must 
be studied and s^^nptomaticaUy treated. 



DECIDUA MAUN. 

When the placental dehris or ?ecundines remain in the womb, it 
will either spontaneonsly he exfoliated and eliminated or the mucous 
membrane will proliferate and become inflamed, forming a decidual 
endometritis. A decidual endometritis may be of two forms. In the 
first the placenta grafts itself on the membrane without change, 
aamely^ placenta sclera: or, second, it departs from its histology and 
]>econies converted into tu morn us masses. If this latter is benign, 
^lere occurs a proliferation of the placental villosities, normal in 
structure J or with a tnyxcEdematous change, known as a mole. They 
are essentially benign, never returning after removal, and are never 
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metastatic. But this tumor, like any other, may be malignant. Now, 
the villi erode the uterine wall normally by a cytolytic action that is 
nicely adjusted. In a normal pregnancy the action goes just so far 
as is necessary to fasten the placenta securely. The cytolytic action 
is greater than the resistance of the uterine wall cells up to a certain 
point, when equilibrium is reestablished, probably by some internal 
gland secretion, which allows the placenta to grow, remain six months, 
and then separate easily, or sooner if syphilis inhibits its action. At 
this time the uterine cells seem to have gained the mastery and are 
usually able to handle the remaining decidual cells. This nice ad- 
justment may not be present ; and if not, the retained mass, if fast- 
ened, is a malignant tumor with a true malignant history and his- 
tology of a sarcomatous type — cliorio- or deci duo-cellular. There is 
certainly a relatively weakened uterine cell to the stronger decidual. 
This is on the outskirts of organic chemistry and the subject is not 
perfectly known. It is intensely malignant. The march is rapid to 
inevitable death; metastasis is very early and recurrence after re- 
moval sure. The benign mole is the same condition, remaining so 
and undergoing myxoedematous change; decidua malin is either a 
mole with a sarcomatous change or is so from the start. The stroma 
of the chorional villi are embryonal, like sarcomatous cells — ^the most 
rapidly fatal of all neoplasms. The first notice of this was by Meyer 
in 1878. In 1889 Sanger drew the distinction between it and other 
malignant sarcoma, from benign tumors, and in 1894 Beach, in a 
thesis, explained what it was and how caused. 

The exact histology is obscure. It always follows a labor or 
abortion one month on an average, and consequently twenty-five to 
thirty-five years is the common period of life. Gottschalk considers 
a mole to be the first step, and that it is a malign neoplasm of the 
serolina reflexa set up by contact with the villosities. He thinks the 
placental villosities limit it, and around their points of attachment 
to the womb a proliferation of the last elements occur. 

Hartman and Taupel think it a tumor originating in the chorion, 
i.e., a chorio-sarcoma; LeCroix and Nove-Josserand, that it is from 
the cells of the womb'; Sanger, a chorial serotinal sarcoma; Euge, a 
neoplasm of the membrane lining the womb. These express two ideas 
of origin : first, that it is a sarcoma of the uterine mucosa following 
pregnancy ; or, second, a sarcoma of the chorion resting on the epithe- 
lium of the villosities. In either case they agree that the placenta is 
not the starting point. It is, however, clinically a terribly malignant 
tumor of the body of the womb, ending in death by cachexia in six 
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to nine months. While it differs a little in clinical history, in general 
it is marked by violent and persistent haemorrhages, often the first 
symptom noticed. This is profuse and exhausting from the first, fol- 
lowing a poor involution of the womb. Pulmonary metastasis is very 
common. It is the most vascular of the known neoplasms, rapidly 
inducing anaemia. Cases have even bled to death from ulceration of 
the veins in the uterus. There are early loss of appetite, weakness, 
pain, and vomiting. The temperature varies; often it is subnormal, 
with chills and septic fever. The urine is albuminous, and the feet 
and ankles are oedematous. The womb remains large w^ithout involu- 
tion, the OS is patulous, and the cavity filled with a fungoid mass 
that bleeds easily. Palpation will show a point on the womb that is 
soft. Death occurs from haemorrhage, sepsis, or cachexia, generally 
the last. The treatment is an early hysterectomy, which, unfortu- 
nately, only prolongs life. In the very beginning it might be mis- 
taken for tuberculosis, until the haemorrhage directs attention to the 
womb. 

Sndden death in the puerperium is very rare. When it does 
occur it is most distressing. The scene of joy is turned to one of 
sorrow, and the physician suffers much in the loss of prestige. While 
nothing could have been done to prevent it, that fact is hard to ex- 
plain, and it is wtII to have one's confreres called in to indorse the 
treatment and explain that fact to the family. The causes are acci- 
dental and postpartum haemorrhages, uterine rupture, or thromboses 
of heart and lungs from air in the veins. 



CHAPTER XVII. 

PATHOLOGY OF LABOR— MATERNAL. 

An absolutely normal labor is very rare. An abnormal labor is 
the rule, which becomes dystocia when outside help is needed and 
the child cannot be spontaneously born. A normal labor is one that 
occurs at the ninth month, in a woman free from organic and func- 
tional or febrile disease, with child in vertex presentation and bom 
alive in twelve hours, with no instrumental or manual aid given, 
with the placenta detaching and delivering within thirty minutes 
without excessive haemorrhage then or afterward, with no lacerations 
of cervix, vagina, or perineum, and with a mother healthy and well 
for thirty days and child ten days after delivery. 

Some departure from this will occur in nearly every case. About 
one case in 200 is difficult and requires help ; about one case in 1000 
to 2500 must be helped or woman or baby or both would die. Noth- 
ing but the acumen gained by a long experience tells when and Kow 
to interfere in a labor. As a rule I believe more mistakes are errors 
of commission than omission. The operative work is decidedly a 
specialism. 

They may be conveniently grouped under the following heads : — 



A, Dystocia due to the maternal pelvis. 



B, Dystocia due to the soft parts. 



C. Dystocia due to the condition prior 
to labor. 
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Contractures. 
Exostoses. 

Rigid cervix or hymen. 
Unyielding perineum. 
Eupture of womb. 
Inversion of womb. 
BandPs ring. 
Ventral fixation. 

Diseases of ) ,. 

^ Lungs. 

^ ' I Kidneys. 

Eclampsia. 

Eruptive fevers. 

Insanity. 

Phthisis. 
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Hydramnioti, 



]}. Dyatoeia from sec undine?. 



Amnion. 



Placenta. 



Cord, 



I Dry labor. 

f Detached, 
I Degeneration 

Length. 
Twisting. 
FroiapBe. 
Ampntation, 



E. Dvstoeia due to tlie child. 



Present at ions and posi- 
tions. 
Dolichocephalic, I have 

seen one ease. 
Twins. 
Siase, 

( Monsters. 
Deformity. / Hydro- 

I eephalons. 



Since nonnai labor also covers the firfit ten days poBtpartunij we 
must add to the above : — 

F. Dystocia from maternal disease post- J l -' 

partum, which is particularly \ ^ 

[ Lacerations. 

^ _. . . , ^ ^, .. ^ , r Infections of eyea, cord, 

Q. DyBtocia due to the diseases of the) 

child for ten davs postpartum. j , \. 

* * I Jaundiee, etc, 

DEFORMED PELVIS. 

This may be defined as a pelvis in which one at least of the 
measurements \^ diminished to the point of producing abnormal 
mechanism in labor. Statistics of countries show great variations in 
kind and degree. For the United States, Edgar reports ISOO eases 
in which there were *^0 generally contracted and 14 flattened, equiva- 
lent to 3.66 per cent. Of these 44 cases, only 13 required assistance. 

Pelvimetry ia a great help, but is not a snre guide to be im- 
plicitly trusted. It must be remenihcred also tliat contractions are 
relative as well as absolnte, and if the head is of small siy^e it will 
readily pass a considerable degree of absolute contraction, No oh- 
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stetrician would dare drift to labor without knowing that the pelvis 
was average and, as far as possible, knowing that the head waa pro- 
portionate. It is to be remembered that there are large- and small- 
boned families; that intellectual people have large heads; that the 
baby will follow the husband's type of head, and, if it be large, the 
baby will probably be large also ; that crossed race breeding tends to 
large offspring, and some families run to large children. Each case 
should be measured and a blank filled, not only for the record but fo.r 
the systematic habits thus engendered. The general effects are vari- 
ous. The womb is retroverted and the head is high since it cannot 
settle, the womb lies more oblique, and abdomen is pendulous. There 
is pressure on bladder, and dysuria. When labor occurs the pains 
are irregular and inefficient from the distention, and the head only 
slowly engages. There is always great caput, while false presenta- 
tions and prolapse of parts are common. The membrane ruptures 
early, and if descent is too slow or impossible the womb may rupture. 
Deformity is found in proportion to the social status of the 
race. It is more common in the underfed, barely existing types of 
European peasantry. Its causes are: — 

1. Defective development. 

2. Disease of bones. 

3. Irregular unions. 

4. Disease of spine and limbs. 

Deformities are reported as 5 to 16 per cent, in France, 2 to 8 
per cent, in Austria, and 1 to 5 per cent, in Russia. In Glasgow 10 
per cent, of hospital cases are flat and rickety. 

A pelvis with 24 centimeters between crests should have: — 

22.2 interspinous. 

16.5 external conjugate. 
9.5 internal conjugate. 

11.1 transverse at brim. 

When the interspinous equal the intercristus it is a rachitic pelvis, 
of which later. The most important measurement is the true conju- 
gate, and but little variation is allowable here. When this is less 
than 9 centimeters (3% inches) some operation is demanded other 
than forceps or version. When it is less than 5 centimeters (2 inches) 
the child cannot be delivered at all, no matter how crushed. There 
may be slight individual variations from this, but, as a rule, it is 
forceps for very slight defects, version down to 9 centimeters (3^^ 
inches), or symphyseotomy or section down to 5 centimeters (2 
inches), and section below. The head is capable of being squeezed 4 
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centimeters (l^^ inches) anterior- posteriorly without increase of tlie 
bipafietal. This is ilone by the frontal and parietal slipping past each 
other. 

The pelvimeter will not tell very slight contractions ijor indi- 
cate the operation to he required. In generally contracted pelvis of 
slight extent forceps are better than version, while in flat pelvis ver- 
sion is better than forceps; hnt versi<m is limited to a flat pelvis not 
less than 8 centimeters (3 inches) anterior-posterior. 

Cases of mild contractures at the inlet may be aided by a position 
called attention to by Dr. G. Walcher, of Stuttgart, and named after 
him. The woman is brought to the edge of a table or high bed in the 
lithotomy position, and then the legs allowed to hang down, extended, 
^^^hen the legs are brought down the iliac spines describe part of a 
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circle in a forward and downward direction. There is also an In- 
aaed lordosis. There is also an increase of pelvic inclination, lim- 
ited by the tension of the anterior longitudinal ligaments of the ver- 
tebra^ and intervertebral discs. By this tension the sacrum is tixed. 
The anterior areh of the pelvis being drawn further down, the effect 
is not on the wdiole pelviSj but on the iliac bones at the sacmm. The 
transverse axis for this movement lies behind the second sacral seg- 
ment. This axis being fixed and under the promontory, the symphysis 
must be moved further from the promontory as it nears the coccyx. 
The inlet is thus increased at the expense of the ontlet. ^Vh'm action 
is limited by the saero- iliac liganieots, the posterior ligament, and 
the psoas and abdominal nnisctes." 

In difficult labors the w^oman may assume this position herself. 
In some Indian tribes the women will seize a rope tied to a limb and 
bend forward into thif? position* It should be assisted by a [iressing 
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of thc! head into excavations, from above. The average gain will be 
about 4 iiiilli meters. 

The converse of this is tnie at the outlet, ami a woman by 
squatting will enlarge the ontlet. This position is often volimtarily 
assumed a!p<^, and was accomjitiahed in the old obstetrical chairs of 
England used some centurleB ago. 

In foreign cities deformity m 2,8 to 32 per cent, of all caaesv In 
lOjOOO cases at the Sloane Maternity, New York, there were about XO 
per cent rontractedj justo minnr was over one-half, flat nearly one- 
third, and fjfi.3 per cent, terminated spontaneously. In the United 
States spinal and irregular types are very rare. 

The general contracted iyj>Q averages 2.5 per cent., and flat about 
1 per cent. 



Fi^. iH\. — FIhI Rinliilit' PHvis. (Gbandin and Jabhan.) 



The t'lassiJication of Shauta leaves little to he desired and the 
types will l)c taken up in that order, 

A. Anomalies tlie rpsidt of defective development. 

1. (lenerally symmetrically contracted pelvis, not rachitic, 

namely, justo minor, 
{<{) infantilcj 
{h) flwarf, 
{c) maseuline. 

2. Simple flat, non -rachitic, 
B. Generally contracted, flat, non-rachitic. 
4. Narrow, funnel-shaped — "'fmtal pelvis." 
T). Naegeic [>elvis— ^mo sacral ala nndevcloped. 

6. T^oherts — both eaeral alse undeveloped, 

7. Justo major — efjually enlrtrged. 
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.1*1. The mfautile ia a delicate-lioned pehis united by cartilage. 
The masculine ia very strong aod the dwarf is small. The dwarf type 
ifi Uie common ooe in American women. The woman h generally 
short and slender, her measurements are symmetrical but subnormai. 
In suchj labors are slow from the etait. The head is in normal flexion 
and, but for disproportion of size, would be eutocia. Mneh monlding 
must occur, caput is present, and from the longer time reqiurecl a 
breech is very fatal to the baby. Kninig (1901), in ^21^ eases of this 
kind (10-7.5 centimeters) , only 9 per cent, required active help. 

A-2, The simple flat is fairly common m the poorer claeees. 




Fig, 88, — The Nuegtde Pel via. Abft^nce of One Sacral A In. 



Kronrg (1901), in 504 cases flat (0.5-7 centimeters), only f) per cent, 
required intervention; {SJt-7 centimeters) If) per cent, required in- 
tervention in primiparse; (9.5-8.^ centimeters) 2.7 per cent required 
intervention. 

In these 504 (.4-2) and 323 (^4-1) cases, or in 726 cases, in 91 
pet cent* labor was nearly nornial, 44 children were lost* Of the 04 
assisted, 25 were saved and 39 children lost. 

The etiology is obscure. All measurements are normal but the 
tnie conJu|a:ate, which is less. The eye cannot detect this deformity 
and a double promontory is often present. A pendulous abdomen is 
a very frequent sign. WTiiai such cases come to labor there is lack 
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of flexion— a conBervative proeesSj to allow the biparietal to enter 
transversely. There is iivarked lateral flexion of head as the posterior 
parietal is caught on tlu' proniontory of the sacrum , and the aagittal 
suture is trant^verse. The symphysis being harder to pa^s than the 
promontory » it pivots on the latter. The anterior parietal bone then 
overlaps and the head moulds through. If the child can pas^^ it is 
best left alone unless lateral flexion becomes so extreme m to present 
an ear, when a version is indicated before the head slips up into a 
shoulder prcscutation. The womb ghonid be supported by a binder. 
The first stjige in glow because the head is late in engaging and the 
waters rupture early. Prolapse of cord or hand is frequent. The head 
may even show a groove from the prcasure of tlie sacrum. 

A-Z. This Ib the nnion of the two preceding divisions in the same 
pelvis, which is both fiat and contracted* The mechanism is that of 



Fig, m. — The Roberta Peh'ifi- Absence of Both Sacral Alsa. 

tGRAM>ri? AND jABMiLN.) 

A-2 (flat pelvis), when any is possible. At the very best, labor will 
be long and hard, more frequently impossible. 

A '4. This is very rare and ouly seen in those who have never 
walked while the pelvis was developing and the upward pressure was 
absent. The true pelvis is long and narrow^ the sacrum straight and 
far back. There is marked kyphosis. The maternal mortality is more 
than 50 per cent, and the treatment is section, 

A-^. The Naegele pelvis i^ very rare and seen not once in a life- 
time. One ala of the sacrum has never developed, either from :■ — 

1. Absence of bone nuclei, or 

2. Inflanmiatory change in same. 

This last lacks proof, as no evidence of disease can be found and 
the condition has been noted in foetal life. It is a congenital de- 
formity in wliich the whole sacrum partially participates. The hollow 
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of the Bacmin faces the Jitro phial siile^ the inlet is oval- — the small 
end at the ilefoniiity. The symphyeis is to the unaffected side, thej 
erestB are asyiiinietrit'aL The ihopectineal h'ne on affeeti^d side ii^ 
nearly Btrai^lit, while the other side is more t'urved- Naturally the 
posterior Bpiiie is close to the Ijack and the oblique diameters are 
unequal. There is hut one-half the inlet for the ehild^s head. Such 
women have no Hnip and may a|ipear nonna! until stripped, when it 
can at once be notice^h Birth is impossible without section, 

A-B, Tlie EobertSj or atrophy of both a he of sacnnu, is bo rare as 
to only have less than a dozen cases reporte<i* Section is tlie only 
treatment. 




Fig. 70. — Tilt' Jiisto Mrtjor Pelvis, (GxAKDi?f aj*d J a km an.) 



i 



A-7* Jueto major J i.e., large In all dimensions, may he met with 
even In small wouien. The womb is low and head well down in the 
last months* Pressure syniptorus iire early. Labor is easy and precipi* 
tate, and J bnt for the dan^rer of lacerations and postpartum haemor- 
rhage from sudden emptying of womb, would not be an anomaly. 

A-B. I^fonunion here is very rare. It is not a eom plication of 
labor^ which is uornuil. 

^-1, The rachitic pelvis results from that disease in the fcetns. 
It has been described from very early thnes and in all races and con- 
ditions where the mother is poorly nourished. In the United States 
it is especially common in the colored race. The deformity ia the 
result of bending of bones, cartilage, and periosteal tissue from the 
lack of calcification, and is fairly frequently seen. Such children walk 
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late 01" nover, and are knock-kneed and "pigeon-breasted," often pre- 
senting tabt^e of BkiiiL adenoids^ and the *' rosary/' The pelvis has 
the f 1 1 o\v i n ^ t y pes r — 

1. Flat, and all measnrementa short 

2. Generally contracted. 

3. Flat-transverse normal. 

4. Pseudo-oateoinalacia. 

5. Rare distortions. 

The deformity is the result and can be accounted for by arrested 
development, }jressiiTe, and pull of tlie ligamente. A rachitic child 
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Fig, 71. — The Kv photic PelviH Sliowing the Le88*>tied TtaiiBYerHe 
MeiiHHrement and Increaac^d Conjugate, (Gban'DIN and Jahman.) 



18 usnally too youn^ to walk, but not to sit. This force acts in the 
plane of the brim and forces the promontory forward, flattening the 
pelvis. In o&teornalacosteon the reverse is tme and tlie pelvis is nar- 
rowed. When a rachitic child walks, then a combination form will 
resnlt— the osteonialacosteon or tri radiate pelvis. In all cases of rachi- 
tis one side will be found more deformed than the othefj which niiist 
be noted. 

Such n pelvis is always small, often kidney-Bhaped, with a shallow 
cavity and a wide arch. The sacral promontory is projecting and 
marked, the hones fragile and small. Since these children walk late^ 
the constant sitting presses np the tuberosities and the ilise flare until 
the spines are wider than the crests. The sacrum tends to rotate^ hut 
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ia held by tlie anterior ligament and bends, thus ihortening tlie tme 
conjugate- It often happens that the total area of the inlet m normal,, 
but it is always distorted, while the true pelvis and outlet are always, 
larger. The obstruction is therefore at the inlet aud the pelvis always 
flattened. This deformity always shades from a slight contraction to 
absolute impossibility of labor; and its treatment, from forceps ^ to 
section. 

The always-present flattening forces the head to enter trana- 
veraely, and in impossible cases will ^ive Naegele'e obliquity. There is 
great danger of the head becon^ing wedged fast, from premature 
efforts to rotate. The posterior psirietal will show caput and grooving 



Fig. 72.— TliP C(>nerally Contracted Flat Pelvis. 
{Grawdin and J arm an.) 



A Result of RiicliitiH. 
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or spoon-sliaped depression. In the light of the easily learned his- 
torvj diagnosis is not difficult. The relative positions of spine and 
crest are peculiar to this deform ity. The procedure to follow depends 
upon the rt>om found upon close measurement. 

B-2. Ostoonialacia always leaves a Y-shaped pelvis. This disease 
is Ayc times as frequent in females as males, but is very uncommon 
in the IJnitecl States. Obstetrically, it is a disease of the puerperium, 
resulting in the absorption of lime salts and bending of bones imder 
pressure* It is ushered in by rheumatoi<l pains, weakness* cough, 
dyspnct^a, inability to walk, and a Iofs of height, which may he first 
noticed by the patient. It follows the birth of a child, and the de- 
formity becomes worse and worse with every succeeding pregnancy 
until it is an absolute bar to delivery. The pubic arch suffers eaiiy^ 
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followed by a forcing down of the sacruTU. TJie pelvis will asBUTue in 
time either an ohlong, rostrated, oblong rostrated, or coniiform «hape. 
The treatment depends upon the degree of deformity. Such women 
should be sterilized and aborted. 

j5'3. Exostoses are curiosities and the result of some injury usu- 
ally, and may be of any shape or size, 

B-4, Fractures of the pelvis are very rare, only foiu-fifths of i 
per cent of all fractures. 

^-5. Atmphy, caries, and necrosis are only met iu ehildlio^xi ami 
leave variable results. 

T-l. Syntosis of the symphysis is very rare and of no obstetrical 
interest. 



Fig. 7.'^* — ^The Osteonmhicic Pelvia. ((jRAxmy axO Jarma^) 

C-2, Of tlie sacro-iliac joint, if occurring early, it would re^^ult 
in mild Naegele pelvis, but this is unknown. 

(7-3. At the coccyx it is quite the rule abdut the Torticth year 
and Tuay recjuire fracture, which, if not spontaneous, could be easily 
done. The woman should be placed on a ring; and in the few cases 
in which it was done, it did not complicate delivery or the piier- 
perium. 

n-4, Abnoniuil mot ion woidd only be an exaggeration of what 
normally occurs. 

J>-1. From the frcHjucncy of spinal disease, this is a most impor- 
tant subject. Spondylolisthesis, first described by Killian, is a set- 
tling down of the lumbar spine into the pelvic region. Tlie third and 
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fourth luitibar st^^ientg eispecially settle, while tlie sacrum m pushed 
down and hack. There is marked lorflosiB and elevation of the pelvia 
in front to compensate for this. 'Ilie vulva m mm\\ and is verticuL 
The cause is not known. The pelvia loses its inclination, and there 
refiultB great ,^train on the ilio- Fein oral ligaments. Tiie ischial tuber- 
o^ities come close together, while the crei^te flare out. The wliortening 
in the back brings tlie ribs and crests close together. The woman stepa j 
^hort and to the front. Actually, the transverM? at the outlet is 
greater and the inlet shorter than norniah There is often a history 
of a fall or injury to the back. The womb is high and pendulous- 



mi 



mi 



Fig. 74,— Kpilion of a SpondyltjHathtitic Pelvia* ((iRandin and 
Jaeman.) 

The diagnosis is easy. Delivery is usually impossible, but only after 
the head perhnps has engaged. 

D-2. Kyphosis jh the result of Pott's disease of the spine and 
reaults in many kinds of deformity. The lower the disease, the worse 
obstetrical !y. The sacrnm is pushed down and backward, and nsually 
in rotation, to compensate. There is leas inclinati<»n to the pelvis 
than normal. There is a history of tuberculosis. The contraction is 
mainly at tlie outlet, and labor progresses to Ihat pnint and stops. 
TransverRe presentations are common, and two-tliirds of the women 
die. Fnless the dimeneiouB are ample, Bection m tlie preferable pro- 
cedure. 
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D-d, Scoliosis, Lc, lateral deformity, is rare and results iti nn 
asymmetrical pelvis in the eflfort to coinpeiieate. 

DA. Kypbo-BcoliosiB is the union of tlie last two preeetling. 

/?-5. Afeein Illation or blending of sacrum and coccyx is very rare. 

D-G, Tjordosis of pclvig only has but a few examples. 

In general J every spinal curve will have a compeuaation some- 
where, usually taken up in the pelvis and affecting the opposite side. 
Be exceedinofly Rumjiicious of every case when the spinal line is not 
median, vertical, and untwisted, 

^-1* Coxitis- — hip-joint disease — is very com u ion and leaves an 
ohHf|ue deformity. The earlier it begins and the more wallnng done, 
the more deformity. There are two types. First, the well innominate 
is pushed upward, inward, and backward^ and is contracted, while the 
affected side, froiri lack of weight in walking, remains infantile and 
undeveloped. 

Second, the deformity is tm the atfected side,' which is forced in 
from arrested growth, with atrophy of the ala? and ancliylosls of the 
ilio-sacral joint. These patients limp badly, one liip is imniovablej 
and the pelvis is rotated and asymmetrical. 

E-2. Congenital luxation does not, as a rule, seriously alter the 
pelvis. The same applies to club-foot (/?-4-). 

E-5. Absence of a leg will not usually deform the pelvis^ but if, 
for any reason, there is no walking, the pressure of sitting will brin^ 
tbe crests close together, widen the tuberosities, and rotate the m- 
nominates toward each other. 

In all cascii of ileformity, have exact measurements taken early 
and a consultant called. Such women slu)uld never nuirry; for these 
unfortunates mateniity siiould not be. If they are pregnant, however, 
it is often a problem just what to do. It seems to ine that a seetioji 
is preferable to repeated abortions, followed by sterilization if tbe 
woman will permit it. The surgical skill of the attendant, nuKlilled 
by local custom, <*ii'eunistflnces, and religious prejudices, must enter 
into tbe prohlcn^ which fortunately rarely comes to any one not a 
gj^cialist in ohstetries, 

I)r. pi. Whitridge Williams has lately Iteen investigatin»£ tlie cause 
of a peculiarity in connection with funnel-shaped jjclvis- Deformity 
is much more fn*quent in lilack than in white w*omen, the negro being 
a degenerate; but funnel pelvis is equal in both, and tberefore, would 
'seem to re<piire some factor other than degeneracy. In four cases of 
liis 5G deformities in a series of TOO deliveries, he was able to deumn- 
strate a sixth segment in the sacrum. The possibility of proof was 
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wanting in others where the condition was strongly suspected. This 
added length of the sacrum tilts the inlet and makes a very much 
sharper angle at the promontory — almost a kyphosis — and by throw- 
ing the weight of the body on the ischii they are forced together and 
the outlet narrowed. These observations have not been published, 
and 1 mention them by the courtesy of Dr. Williams. 



CHAPTER XVIII, 

PATHOLOQY OF LABOR— FCETAL, 

DYSTOCIA FROM MATERNAL SOFT PARTS- 

A HiGiBj amyielding cervix may be tlic rei^ult of 

1. Scars from previous traumatism, 

2. Ijaek of efficipnt pain8. 

3. A true Bpasm of the muscle ; or possibly 

4. A diBproportion between the strength of the upper and lower 
segments of the womb. 

It niay require dilatation by fingerSj Barnes's or Voorheea's bags, 
colpeuTvntiir or incision. The bags are the nearest approach to natural 
methods. Dilatation by the fingers (Harris' method) is very fatigu- 
ing, but gives the best eontrol of the cervix. One finger is introduced, 
then first linger and thumbs then the ^^eeond, and so on- A method 
recently described by Edgar uses the first finger of each hand and is 
more rapid but also more dangerous. A rupture h easily done, espe- 
cially in the presence of scar tissue and old lacerations, and is apt to be 
wide. At times one can actually hear the fibers snap before laceration, 
and this is a signal to stop at once. 

IKihrssen uses incisions to the four cardinal paints, which must 
not extend to the circular artery^ and require after-treatment. 

In general, time and patience will overcome most eases. Appli- 
cations of cocaine and belladonna have not succeeded well in my 
hands, but a steady stream of hot water applied against the cervix 
has been efficient in many eases, both in softening the cervix and in- 
creasing uterine action. 

Dystocia from fibroid tumors may cause little trouble or a great 
deal. It is a qntstion of their size and j probable gTowth. If at the 
fundus and beyond the dilating zone, they will cause little trouble at 
labor. Pregnancy does not increase their growth to the extent that 
would be expected. Any fibroid, however, is liable to slough and cause 
sepsis. If they are small, they may be removed by operation. 

Any abdominal organ or its contents may complicate labor. Pus 
tubes will not raise up with the womb and sliould be promptly operated 
upon. 

Malignant tumors of the womb will require abortion at once, and 
it is well in maligimney of other organs also to tenuinate pregnancy. 

(335) 
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DYSTOCIA OF FOETAL ORIGIN. 

Faulty attitude is any change in the ovoid, which is normally 
one of complete flexion, and just so far as it departs from it may give 
rise to degrees of dystocia. It gives a changed presentation from the 
normal L.O.A. In connection with this must be grouped excessive 
flexion, or Roederer^s obliquity, in which the head is in such exag- 
gerated flexion that the occiput enters perpendicularly, or the neck 
is practically the presenting part. It is caused by a rigid os or vagina 
in generally contracted pelvis, or a very large head with forcible pains. 
It is some obstruction in front and the head is overflexed and mould- 




Fig. 75. — Position of Foetus in Impacted Shoulder. 

Jabman. ) 



(Gbandin and 



ing takes place at the occipital and parietal bones. It delays labor, 
but of itself is not a true dystocia, but the result of what is a dystocia 
already. 

A bregma presenting is a mild dystocia, the result of slight ex- 
tension. Both fontanelles are on the same plane, the occipito-frontal 
circumference, 34 centimeters (13^2 inches), instead of the occipito- 
bregmatic of 28 centimeters (11 inches), is at the superior strait, 
and a long and tedious labor results. 

In still greater extension the brow presents, which is only 14 ^^ 
1 per cent, of cephalic cases, much rarer than the face. The tendency 
for the brow is to either flex normally or extend further into a face 
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presentation because of the JDequality in the arms of the lever. We 
have :— 

Fronto-liPTa anterior — L,F.A. 

Eronto-dextra anterior — R,F,A. 

Fronto-clextra posterior — K. F, P. 

Front 0-1 a-va po s te r i or— L . F . P, 
Of thesGj the left anterior and posterior are the most common, 
With plenty of relative room it may not impede labor, but, as a rule* 
moulding is slow (twenty-four to thirty-six hours) ^ a caput forms 
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Fig. 76.- — Direction of Force in the Firat Step of a Bi-iJolar Version. 

(GBAiraTN AND J ABM AN.) 



over the nose and anterior fontanelle, and the head is moulded into a 
triangular sliape. A manual correetion of bregma, brow or face pre- 
sentation is oceusioually successful. Schatz's method is the modem 
one, Correetion can only be done when recognized early, with un- 
ruptured membraues, a movable head, and plenty of time. The breech 
is pushed up extemaOy and toward tlu^ ventral side by a helper. One 
hand of the operator pushes the sternum in the opposite direction, 
while the other hand intenially works the head into flexion. The 
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external hands must push upward. The moulding lessens the occipito- 
mental diameter and increases the occipito-frontal, while the parietal 
slopes downward and backward. 

The labor is very painful and the brow is deep into the pelvis 
in engagement. Inertia may come on, and labor often stops with the 
head still under the pubes. The head may attempt to rotate with the 
occiput forward, and if so it will become transverse and there stop. 
The shoulders are in the pelvis before the head is born, which takes 
place by flexion, the forehead appearing at the vulva and the cranial 
wall sweeping over the perineum when the face is under the symphysis. 
As in occipito-posterior and men to-posterior, the brow may stop at the 
inlet. Every case has in it the element of a chin posterior. It is hard 
to diagnose by palpation externally. Maternal mortality is given at 
10 per cent. ; foetal, 30 per cent. The dangers are from exhaustion, 
shock, laceration, and sepsis. The child suffers from the compression 
and moulding, the face is badly disfigured, and prolapse of the cord 
is very common. At any time before engagement the brow may be- 
come a vertex. 

The axis of traction cannot be put on far enough posteriorly for 
forceps to assist in flexion, and they are worse than useless. Efforts 
for pressing back the chin with fingers in the mouth are rarely suc- 
cessful, and the best procedure is version before engagement. When 
once the head is engaged there is nothing that can be done but to wait 
until the head is down. Every centimeter of advance helps to reach 
a point where forceps can be of assistance. Of course, if the child 
should die perforation is indicated. It is the most unfavorable of all 
head presentations. 

The transverse position of the head is the result of contraction 
of the anterior-posterior diameter alone. No matter how the head is 
flexed, the biparietal diameter is held while the smaller bitemporal 
will tend to pass. By moulding only can the biparietals pass into the 
excavation with the head in the transverse diameter. Here one of 
two things will happen : either the head again flexes, or it will remain 
extended as a bregma. The mechanism is the same as a vertex, except 
that rotation is interfered with, because when the biparietal has passed 
the bitemporal has reached the floor of the pelvis. If the forces are 
equal, namely, the forward thrust of the perineum and the long arm, 
then it will remain a bregma. With a more rigid floor the uterine 
force will flex the head in the excavation and it is rotated and deliv- 
ered as an L.O.A., which in reality it is. Moulding and engagement 
are slow, rotation often fails, and labor may terminate with the head 
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traneverse in the pelvis from lack of force to rotate the bead. The 
[Wirineum is always torn and the vagina greatly stretched when flexion 
has not been accomplished. The iliagnofiis is easy fiom the low ante- 
rior fontaneile^ aa well as the transverse position. The treatment is to 
hold back the forehead, and later the application of force|i3 to aid the 
pains and thereby assist rotation. 

A face preBontation is a cephalic in extreme extension, occnrring 
once in about five himdred pregnaocics. The chin is the lowest and 
presenting part. The extension is not the result of any contraction 
or obstmction, but seems to be a peculiarity of the child, a poorly- 
shaped head, goiter or cord aronnd the neck, or some mechanical cause 




Fig. 77. — The Grasp of the Knife in Version, (CiRANiiiN and 

J ARM AN. ) 

wluch prevents the normal flexion by lever action. That it was the 
result of lateral deviation of tlie womb and a triangular shaped head 
has been advanced, bnt without foundation. We have : — 

Left niento-an terinr — Tv. M . A . 

Right men to-anterior — R3LA. 

Right men to- posterior — R.M.R 

Ijeft raento-posterior— L.M.P. 
Mould ing is slow and mainly of the occipital region. Engage- 
ment h imperfect, and an effort ehouhl be marie before this to flex the 
head. The mortality to the mother is 1 to 5 per cent, ; 15 per cent to 
the child. There is abo a tendency for non-flexion of the arms, and 
if they get behind the neck a very serious condition Is present, which 
will be spoken of later. 
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In L.M.A. the mechanism is practically the same as L.O.A., ex- 
cept that the force is at a disadvantage for the following reasons : — 

1. The womb is not contracting in the axis of the presenting part 
through the vertebra, but at an angle, and is less efficient. 

2. The cervical vertebrae are at an angle with the spine and the 
head is dragged along, not pushed from behind. There are retarda- 
tion by the friction and danger to the neck. 

:\, The anterior rotation of the chin is slow because it is softer 




Fig. 78. — Last Step of Version — the Bringing Down of One Leg until 
the Knee Appears at the Vulva. ( Grandin and Jabman. ) 

than the vertex, made all the worse by the oedema present. When the 
chin is on the pelvic floor the force is not expended in rotation as in 
a vertex, but must also be used to extend the neck. There are two 
things to be done with the same force. 

Moulding is slow, because the face and base are rigid and only 
the forehead can yield. In a vertex, on the other hand, the whole 
vault can be modified. The result is a flattened head with a long 
cervico-bregmatic diameter and a caput on the dependent cheek, whose 
size is determined by the duration of labor. The neck is in its greatest 
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poB^ible extension until the ebin is on the ttoor, when the head is born 
by flexion. The H.M.A. is identical, except that movements are re- 
versed. 

^\11 permanent mento-pOBterjor positions are practically impoi?- 
sible of deliver V, and every face has the danger in it of becoming a 
men to- posterior if engagement is delayed. The neck is m short that 
the chin cannot reach the floor before the thorax enters* That iSj it 
cannot rotate anterior as does the occiput in posterior positions. From 
cliin to sternum is 9 centimeters which can be forced to 10 centimeters. 
But when the chin is on the floor the nterine action will tend to extend 
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Fig. 79, — Tljp Correct Crasj) of th*? Fa*lu« in Breech Extraction* 
(Grand IN and J arm an.) 

it farther, not to flex it, for the force through the neck and inferior 
maxillary is nearly in a straight line. In a very, very few eases the 
K'Wm has reached the coccyx , the face looking (Jirectly down on the peri- 
neum, which has been forced down and lacerated as the head was born 
in flexion. An effort should Ije made to convert them into u mento- 
anterior by the Schatz method or that of Baudclmfque* which is a^^ 
foIloi^'K ; The o[>erator, standing on the side of the ffctal occiput, 
passes the hmid corresponding to the face of the child to the upper 
jaw or, grasping the whole face, forces it away from tlie superior 
strait in the direction of the chin, while at the same time the 
external han<l pivsi^i's the occiput down. Ttnder no circumstancea 
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Bhoiild the forceps ever be put on a chin posterior. The usual result 
is for the chin to engage and descend, and before the chin can be bom 
the shoulders have entered the excavation with the occiput. With 
every pain thereafter the child is but the more firmly locked. And 
while in rare instances birth at the expense of the perineum has been 
accomplished, the old rule, that the chin must be front, holds good. 
While face presentations are safer than brow when the chin is 
anterior, they are long and dangerous, and are rarely diagnosed by 
external palpation. They tend to correct themselves oftener than 
brow, but the face is a poorer dilator of the cervix. Attempts to cor- 




Fig. 80. — Extraction of the Head. (Grandin and Jarman.) 



rect a face presentation must be carefully done, lest by some accident 
it become a chin posterior, or if not completely done it may become 
a brow. 

T^aegele^s is a lateral flexion of the head. In normal eases the 
anterior parietal is lower, from the obliquity of the inlet. An exag- 
geration of this until the ear presents is Naegele^s oblique presentation. 
Tt can only be told on internal examination. Its cause is a flat or 
general contraction, pendulous abdomen perhaps, and obstruction. 

The reverse, where the posterior parietal is lower, is Litzmann's 
obliquity, a sign of marked flattening in the pelvis. The tendency is 
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to spontaneous correction if the obstrnction ean be passed, and upon 
the amount of thie depentlB the prognosis. No efforts at correction 
can do any good. It is the natural and only way in which the head 
can engagu, and should be given a trial. 

Prolapse of an, arm iB a poeitive help in brtH.'di rases, but a dysto- 
cia in cephalic. If before rupture, it wiJI usually slip back when this 
ocenrs and the head engages* If the arm is extended, it usually has 
the cord with it. The head and arm canuot eugage together. The 
head will usually slide up into the iliac fossa tmd the shoulder descend. 
The hand is usually also on the bitemporal diameter. It is caused, by 
impro[)er engflgement, often contraction: shoulder,^ face^ or brow 
presentatious, twine, sudden ruptures or hydramnios, and relaxed 
w^omb. The sudden rush of water wai^bes it down before the head 
engages. In shoulder and breech, ap])ly a lillet. It assists in diag- 
nosis and may be a gain. In cephalic, the arm can be replaced at 
times, but In most canes a version is preferable* 

Ttje dorsal displacement of arm, ij'., behind uc<'k, is always very 
bad. It is a ridge on the el!i|jse, always catching and impossible to 
bring down by any mancBuvre that is worthy of the effort. A version 
ie indicated. In breech cases the arms can be swept down easily, of 
course from back to front lest the shouider be injured. 



BRHBCtf PftESENTATiONS. 

In 1 per cent, of the brecth cases the legs will be extended at the 
It is not dangerous, but breei^h and feet dilate better than the 
living wedge. Hand and foot together are curiosities and will correct 
themselves, Jn ever}* case of a prolapsed extremity the tillet should 
he put on J for need of it in traction may ocx;nr. 

Breech cases are dystocia in their departure from the normal 
vertex and possibility of accidents. Theoretically, either end of the 
ovoid might he born equally welL They are named from the sacrum, 
A frank breech is one with tlie legs extended. This extension may be 
primary if before labor, or secondari^ If it happens at labor. Exten- 
sion during labor is the more common, especially in prim i para?. 
Ijef t saero-an 1 erior — Ij, 8, A. 
High t sa c r r t -an t e r i o r — R , S -A . 
Eight sacro-posterior — R.S, P. 
T jc ft sacr o- poster i or — L. S . P . 
Tn simple breech the hip is flexed and knee extended. The mixed 
breech, with hip, knee,, and ankles flexed, is practically a normal labor. 
About one case in thirty-two is a breech. Tlie cause is operative after 
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the thirty-second week and is some cause that prevents the sinking 
of the head. Relaxed womb and walls, hydramnios, contractions, and 
fibroids are given, but the real cause is not well understood. The 
L.S.A. is the same mechanism as the vertex, but the breech is a poor 
dilator and the first stage is slow. The baby is greatly curved when 
at the outlet, lying in a letter "S," and the buttock is very prominent. 
Mixed breech is more favorable than simple or frank breech; but if 
simple, the legs should be left extended. Usually the arms are across 
the breast. If extended, they must be brought down before the head 
engages. The uterine action always flexes the head, which is at right 
angles to position of the sacrum. The head rarely fails to rotate ante- 




Fig. 81. — The Raising of the Body to Sweep the Face Over the 
Perineum. (Grandtn and Jarman.) 



riorly in every position — the trunk and neck offering no resistance, 
rotating all that is needed. The neck is applied under the symphysis 
and the face sweeps over the perineum in flexion. Very rarely — 2 
per cent, of breech — the head fails to rotate to the front, when one of 
two things results : first, the forehead is forced against the arch, and 
with the pressure at the nucha the head is bom in flexion, chin, mouth, 
and nose coming under pubes; or, second, the head is extended, the 
chin is held under the symphysis, while the occiput sweeps over the 
perineum, occiput, bregma, and forehead coming in turn. 

The prognosis in breech cases is, in general, good to the mother. 
Laceration is a little more frequent, for the reason that we cannot 
retard until softening occurs. Tt is imperative to deliver the head 
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within a few m mutes, ainee the eord is always pi-essed upon when the 
head engages, TIiIb ib the cause of the 20 per cent, niortality to the 
infants. When once the head i8 engaged. It must be rapidly deliv- 
ered. Asphyxiation is the great danger. Only five to ten minotes are 
rt'quin^l to render the child past reeiiHcitating, Effoi-ts to breathe 
with face in vagina^ filling month and lungs with blood and amnia, 
will shorten the time in whieh it can be saved. Again, the placenta is 
very often disturbed partially or in whole when the body is buru, 
and the \mhy may actually bleed to death. When the feet and breech 
are together their dilating surface jb equal to the head; but when 
the feet alone — the tip of a weilge — come firBt, trouble is the rule* 
The linn, round head is the best dilator and the soft breech tbe best 
cushion for the womb to act on. The womb may inhibit its action 
fill the hard head, and the pain may make it impossible for the woman 
to bear down. Again, the round head is a ball valve to the cervix and 
retains the liquor behind it. while the irregularities of the breech 
adndt of the escape of most of the liquor and it is essentially a dry 
labor. 

The diagnosis, both intemally and extei-nally, is easy* In the 
first stage the membranes project more conieally, like the *^iingcr of 
a glove;" the amooth oval of the vortex is replaced by irregularities 
of the hips, and early rupture is the rule* Face and breech may be 
confusing to the touch. The mouth is loose and has the gmus. while 
the sphincter is soft and contracted and meconium coats the finger. 
The mouth is prominent, the anus depressed; foot and hand diiTcr in 
thumb and toe, the thumb points to tbe body; knee mid elbow differ 
in the patella* Before labor, spontaneous version may occur. 

The real danger begins with the second stage, when the mnbi liens 
enters tbe pelvic, and is at a maximum when the head engages. The 
waters should be saved, if possible, by rest and quietness. The sug- 
gestion to assist dilatation of vagi u a and perineum by tampons or 
bagji is good only in theory. As the body LMiierges. draw down the 
cord and follow <]own the la-ad with one hand on fundus. 

In every Iireech case have your forceps at hand and ready for 
instant apjdication, and he prepared to resuscitate a cyano^^d baby. 
The following down of the liead liy the hand engages it early, and pre- 
vents the extending of one or both arms along tbe head and the loss 
of many precious moments in getting them down. Tbe heart-beats 
of the child should be noticed; their failure is a danger signal. If 
you will pull do%*n the cord when the navel is bom, you will know 
it is kMJse and not short enough to invert the womb^ and push it to one 
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oblique diameter. Now, a great source of danger is the premature 
efforts of the child to breathe. Respiration is rlargely started by the 
shock of cold air, and in every case you are to wrap the child in hot 
towels as it emerges, to prevent this until the head is out. Also you 
must support the body, to prevent strain on the neck, and raise it in 
the curve of Carus. Hold your woman from bearing down until the 
engagement of the head, and then have her put forth every effort. 
Never endeavor to alter position of head by twisting the trunk — ^you 
can't do it, but you can wring the child's neck and waste time. Pres- 
sure from above will force the head out; and if not, use your forceps. 
They are more easily applied than in vertex. Under no circumstances 
pull on a leg. 

SHOULDER PRESENTATIONS. 

Shoulder presentation is never exactly transverse. Even if so 
before labor, the first pains would make the child lie obliquely. It 
is also always anterior, the belly of the child conforming to the 
mother's spine. The child lying crossways, the shoulder is at the os 
uteri, because it is the dependent and most solid part of the baby. 
They occur about once in one hundred and twenty-five to three hun- 
dred births, and are a perverted L.O.A usually. Birth in that position 
is impossible. In a primipara it means a contracture as a rule. Mon- 
strosities, hydramnios, twins, lax walls and womb, placenta praevia, 
and tumors have been considered causes. It is seven times as fre- 
quent in multipara? as in primiparaB. There is no mechanism. It is 
named, to conform to the other positions: — 
Left scapula anterior. 
Right scapula anterior. 
Right scapula posterior. 
Left scapula posterior. 
During labor it may spontaneously change in three ways and be 
boni, none of which should be waited for nor expected t — 

1. Spontaneous version. 

2. Spontaneous evolution. 

3. Doubled foetus. 

In the first the ovoid orients itself to a cephalic or breech before 
labor, very rarely at labor. If it happens at all, the os must be rigid, 
eimtractions strong, amnia ample, and the child small. After rupture 
«i the membranes it could not possibly happen. 

Second, the shoulder may be forced down and rotate forward 
the symphysis, the head and feet lying together. Then the 

• dMNildeT and the buttocks may follow, then the feet, and lastly 
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tlie head. ThiB is thought to occur in 8 per cent of the caaes. The 
etepB of the mechaDism would be: — 

Compression of child. 

Descent, 

Engagement of anterior shoulder. 

Descent of the back and posterior parts* 

Posterior shoulder and arm bom. 

Delivery of the head. 
The body and spiue would be greatly twisted and the child very likely 
impacted. It could only occur with a small child and a roomy pelvis. 
Third, in a premature^ macerated, and dead eliild, the head ami 
pelvis may pass at ouce, but this can never be the inecUauiftm at term. 
These three events are curiosities only. 

Every shoulder case, if unaided, is a fatal dystocia. Labor may 
drag on for days, until the mother is exhausted or the womb ruptures, 
which will surely happen if strong pains continue. Version is the 
treatment in every case except where the shoulder is engaged past 
puBliing back or the ring of Bandl is formed, when section is de- 
manded. The condition is diagnosed easily and presents no ditti- 
culties. 

DYSTOCIA DUE TO THE F(ETUS. 

1* Monsters of all kinds, 

2. Twins and triplets may be as easy and normal as single births^ 
but have always the possibility of dystocia. Brow and face, i.e., non- 
flexion, is more apt to occur in multiple births, besides the dangers 
of interlocking or premature descent of some part of the second child. 
Foetpaiium haemorrhage from the previous distention is a not-to-be- 
ignored danger. 

Twins occur about 1 in 89 labors, and triplets in about 7931, i.c, 
the stjuare of 89. By analogy, ([uadruplets should be the third power 
and quintriplets the fourth power of 89. 

In cases of contracted pelvis twins may tend^ by their smaller 
size, actually to eutocia. In multiple births, should any other part 
present than head or breech, podalic version is indicated^ nor should 
a longer interval than one Imur intervene between deliveries. Cases 
have been known of weeks intervening, especially in superfoetation. 

Tn tri]>lets the labor is long. Each sack usually ruptures and 
placenta is delivered before the next child. Uterine inertia conies on 
before the last child, and haemorrhage is common. It ia rare fol* all 
to live. One-third of the last boru are dead. 
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Multiple presentation is where parts of two children present at 
once. One must be pushed back promptly before they lock fast. 
Should two amnion sacks present, wait for full dilatation and rup- 
ture, or, better still, rupture the more prominent and engage that 
foetus, pushing back the smaller. As a rare condition, the pregnancy 
may be prolonged over 280 days and the head becomes hard. 

An extra large child is a cause of dystocia. In general, all of 
ten pounds or over are such. Much depends on relative size, mould- 
ing, etc. The causes of large children are : — 




Fig. 82. — Tlie Most Common Position of "lacked Twins." 
AND Jarman.) 



(Grandin 



1. Children of one or both giant parents. 

2. Prolonged gestation. 

3. Size of father's head — a fair rule-of -thumb for the baby's. 

4. Mixed nationalities — the added vigor of cross-breeding seems 
to especially favor large heads. 

For these conditions, if recognized in time, a premature labor at 
eighth month is demanded. 

Hydrocephalus is properly a monstrosity and a very dangerous 
matter. It can readily be mistaken for a breech. Few labors end 
spontaneously, 25 per cent, of the mothers die, and many children — 
it would be better if all died. "For it is not the mother whose child 
is dead for whom we should feel the deepest sympathy, but rather for 
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her who lives in the valley of Borrow, and who never can bury the 
(lead out nf sight, nor know true peace until lier boy has passed to 
that far country wlit-re dream b come true, wiiere, griefs are changed 
to joys and hopes to realities," Snch children are, of necessity, men- 
tally deficient and rarely live. In such a case it is be^t to punetnre 
the head. This is not UBually a fatal procedure to the child, it will be 
born aJivc— a gain !)y no meana to be ignored' — ^but will end in its 
early death after some moments of living. It is always a black eye 
to have a dead baby born, from a professional standpoint ; and to 
many parents the gain of a li%Tng child that can he baptized is not 
to be lost Bight of. In every case avoid forceps, and especially avoid 
version. 

Eigor mortis m ntero of a dead child and resulting dystocia is a 
enriosity merely, 

PROLAPSE OF THE CORD. 

Prolapse of the cord is an accident t»f the secotid stage. Before 
rupture it may be often feit tiirougb the membranes* and is carried 
down by the rush of anmion in an oblique diameter. It occurs about 
1 in 100 labors. Its cause is: — 

L Sudden rush of amuinji and liydranmios. 

2. Long cord. 

3. Small ftetus, premature labor, or breech which does not fill 
the inlet. 

The condition kills one-half the infants by asphyxiation. If tlie 
cord pulsates, the child is still alive. It should be prevented hy having 
the woman on her back when the waters break, and allowing them to 
leak, not rupture. If it is felt beforehand, the hips should he high, 
the membrane rnptured, and the cord piashed back by a catheter and 
loop above the head. The catheter may be left, in case of imnuneiit 
danger to the child a version shoidd be done at once; but if the child 
is dead, leave it alone. In such cases the woman's breasts, etc., must 
be cared for. 

MATERNAL DYSTOCIA, 

Inhibitory influence of the nervons system may suppress pains 

'temporarily. The entrance into the room of a strange doctor, or a 

fright J may inhibit them for a time. The influence of fear of the 

pains may for a time stop them, especially all voluntary efforts at 

e.vpnlaion. 

Primary uterine inertia I have never seen e.Tceept as the result 
of exhaustion and associated with some faulty position. The inertia 
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is nature's rest and should be left alone unless in the second stage, 
and then only because of the child. Inertia in the first stage calls 
for careful examination, lest some malposition is at its foundation. 
If the woman has been sitting or lying, to get up and walk causes 
gravity to assist and will often start the pains. When inefficient, a 
large dose of quinine, seven to ten grains, is a general stimulant and 
is of value, but I believe it is far better to allow the woman absolute 
rest and, if possible, sleep, if the membranes are intact and nothing 
seems to demand delivery at once. I have seen such cases sleep peace- 
fully all night except for occasional feeble pains, and after such rest 
proceed to a quick and forcible delivery. It is very easily diagnosed 
by the feeling of the womb during a pain. 

During the second stage inertia is most common, and is especially 
prevalent among the well-to-do and constitutionally delicate. Such 
women are unused to pain and suffer greatly.' Their emotional and 
hysterical nature is at high tension, and the factor of nervous ex- 
haustion and inhibition contributes to the result. In some cases 
chloroform removes all this, and behind it is found a womb by nature 
capable of performing its work. Pains can always be set up by 
dilating the os with the fingers periodically or by traction on the 
forceps. Prolonged labor usually ends in inertia and so saves a 
rupture. In its presence be very careful not to extract the baby too 
quickly, for there is little contractile power and the tendency is toward 
postpartum haemorrhage. The baby should be taken even slower than 
would be the rule in normal labor, to allow of adequate contraction. 
It is one of the dangers of forceps that we have such control of the 
head that we are apt to yield to our desire to relieve the woman and 
spare her prolonged pain at the expense of safety. 

Now the pathological conditions that favor or directly cause 
inertia or, perhaps better, weak and irregular pains, are many, but 
will be understood imder a few heads: — 

1. Defective innervation, which can be helped by quinine or 
strychnine. 

2. Defective muscularity, secondary to disease or relatively un- 
able to overcome the resistance of mild contractions or any obstruc- 
tion. 

3. Abnormal shape of womb, the result of adhesions, fixations, 
or torsion. 

4. Tumors or disease of the uterine wall, so that the force is not 
effectively spent. 

5. Adhesions of chorion to wall — very rare. 
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6- Abnonnal position of the woinU, whea^ from pendulous ab- 
domen, kyphosis, or other rrasons, it is not contracting on the axis 
of the inlet, 

7, Excessive distention from twins, amnion, etc., where the mns- 
cle is too thin to tret a grasp on the fietus, 

8, A hereditary tendency to a jioor worab muscle — these families 
have few children and a histor}^ of forceps at nearly every birth. This 
class is on the increase among pure American stock, 

9, Age atrophy in old priniipanc. 

The suffering is often great j but the force is feeble and nothing 
is done?. In the first stage but little dilatation^ in the second no ad- 
vance of the head. See that BandPs riug is not present or forming. 
Save the woman's strength^ donH let her hear down^ and use opium 
if very nervous. At times a hot vaginal douche relaxes the parts. 
Often if the cervix is fairly open, but the waters do not bulge, there is 
an adherence right up to the os. In these cases sweep the finger around 
and strip the nienihranes from the wall for a few inches, but be care- 
ful not to rupture. This uiiist be done bebft'een pains. 

Possible causes might be fracture of pelvis and exostosis, osteo- 
malacia with deformity since a previous labor, hamiaton^a, thrombosis, 
or ledema of vulva or vagina, reetocele or vesicocele, vesical calculus, 
or impacted fieces, 

A tetanic spasm of the womb Is very rare since ergot has ceased 
to be given during labor, I refer to a spasm of all the muscular 
elements. It will yield to chloroform. 

Precipitate labor is not uncommon. In large pelvis, small babies, 
and relaxed multipara:^ it is not at all rare for the second stage to be 
exceedingly rapid — one long pain or contraction — not resting until 
the head is born. These women are usually placitl and cow -like, with 
little feeling of pain. If tlie \^ oman were erect there would he danger 
to the child in falling. There is danger of postpartum haemorrhage 
and lacerations. The treatment is to retard it all that is possible. 
The mere holding of the head will end the pain, which seems to be 
kept up by the advance of the head; at least when it is firmly held 
back the pain will end. 

Atresia of the vagina, congenital or acnpiired, might cause dys- 
tocia. It would probably be at once noticed. Vaginse differ much in 
size and shape. A septum or double canal might complicate. Rigid 
or imperforate hyuicn might he a cause— Dr, Cole's case. A rigid 
perineum would be a bar to advance until torn or tired out and para- 
lyzed. 
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A rigid, unyielding cervix is fairly common in primiparas. Tn 
other cases scar tissue may poorly dilate. Time is the element that 
seems to act best in softening them. 

In posterior high position of the cervix from anterior tilting of 
the womb, it is often a good plan to hook the finger in and pull down, 
though it is very hard to reach many times. I have not had success 
at it. 

Cancer of the vagina and cervix may be a bar to labor and require 
section. Under the added blood-supply of pregnancy, malignant 
growths increase rapidly. Such women should be aborted. Such a 
womb cannot be removed, but local cauterization will help her. Such 
women, if mothers, should be kept alive as long as possible. The in- 
struction given under the shadow of impending death in a few months 
is of priceless value. Her every word is burdened with a wealth of 
love and solicitude that will not be forgotten by them in after years. 

A large fibroid may be an absolute bar to labor, the lower the 
more dangerous. Section at term is the treatment if large. Such 
tumors prevent contraction and postpartum haemorrhage is quite the 
rule. 

A cyst of womb or ovary may prevent labor, tapping it may allow 
of birth. 

A dry labor is dystocia. The pain of contracting on bony points 
inhibits, dilatation is poor, and the danger of rupture is greatly in- 
creased from the contraction on a rough surface. These labors should 
not be allowed to drag, and forceps are indicated early. 

A short cord may cause dystocia; six inches has been met with. 
There is no diagnosis until it occurs, and no treatment. The usual 
length is twenty inches from head to navel, anus to navel is twelve 
to fifteen inches. This is required to give birth to the head. If 
around the neck a few times, a normal cord may be too short ; twelve 
to fifteen inches is just enough. Shorter lengths are rare, but have 
occurred. The result is that the placenta is prematurely torn off or 
the womb is inverted. The baby will be dead or still-bom. There is 
no possibility of diagnosing it until the emergency is met in the second 
stage. Advance of the head is at once arrested. While it will advance 
a little with the pain, it will spring back at once. The pain is severe. 
Haemorrhage is sure if the placenta is separated, and during the pain 
a flattening of the placental site is said to have been felt. It may be 
suspected when there is: — 

1. Eecession of child after the pain and no advance, that cannot 
otherwise be accounted for. 
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Z. Arterial hsemorrhage fnr no oauBti during and between pains. 

3. Greater pain refi'rn'tl to wonib^ and a deflire to sit np and lean 
over to slKjrten distance* 

4. Flattening or inverting during pain, 

5. Uterine inertia following thfse sviiij)tonis, 

6. Urination between pains. 

The treatment is to aj^pl)^ loreepB and deliver the ehild and 
placenta at onee, or, if possible, elainp and cut the cord. lentil the 
womb Ib empty liasmorrhage will continue if any separation oceura. 
The cord is always stronger than the placental attachment. 

OCCIPITO-POSTERIOR POSITION, 

The type of this is R.O.P, and will be bo considered. This ie 
[^ia and will be eonsidercd nnder thrtw beads: — 

1. Engagement and entrance of the head at the auperior strait. 

2. Kotation nonnally and anterior position — HO per cent, will so 
rotate. 

3. Persistent posti^Tior positi<m of tlie head. 

In the first, labor is always longer because the head does not bo 
easily conform to the inlet, dotation is over ftve-cighths of a circle, 
instead of threc-eigliths normally. The pains are always irregular 
and imperfect. Just why this is so is not known, but is pmhably due 
to the little done and slow accomplishment. Nothing seems to stimu- 
late the pains like steady a< Ivan cement of the head. The first stngc 
is long and tedious, and the head pooriy adapte<l as a dilating 
agent. If lim^s l>e drawn paralk-l from sacral jjromantory to right 
iho-pecttmeal spine, aud from pubes to left sacnniUac notch, it will 
be seen that the anterior corrcsponiling in LX>.A. to the biparietal 
diameter is much wider. In a fHJSterior position the wide part of 
the head is applied to the narrow part of the jielvis. This results in 
tiie parietals checking their advance, while the brow descends and 
tends to extension of the head to the occipito-frontal plane at tbe 
inlet. 

Alao^ the brow moulds easier than the occiput. In a posterior, 
it k the front that must yield. All this takes time and force. 

Now, having passed the inlet the rotation is entirely different 
from that in L.<KA.; wliethcr it will rotate anteriorly {2) or remain 
]>osterior (3) is a nuitter nf bow well flcsed the head is when it 
reaches the excavation. 

In the second, if it is normally w^ell flexed, the brow is above 
the inlet when tbe occiput is htOow the perineum of the sacrum. Here 



254 HAND-BOOK OF OBSTETRICS. 

it has plenty of room and at once goes down to the floor. The occiput 
is in the hollow of the sacro-sciatic ligaments between the sacrum and 
the right ischium, while the forehead i& on the smooth surface of the 
pubes. The occiput goes down and meets the diverting force of the 
perineum, constantly more and more flexed as it descends. This tends 
to send the occiput to the front, and as it yields it is not opposed by 
the forehead, which slips back on the smooth pubes. But it has five- 
eighths of a circle to rotate, and this takes time and force. This is 
the normal and favorable ending of a posterior position. Of a thou- 
sand cases at the Sloane Maternity, 194, or 20 per cent., were poste- 
rior which became anterior. They are certainly more common than 
once thought. L.O.P. is to R.O.P. as 27 to 7. The whole key to the 
ccmdition is flexion of the head, which, if sufficient to get the occiput 
low enough to pass below the spine of the ischium, will rotate forward 
inevitably, the ridge marking the posterior limit of the anterior plane 
being more feebly marked and not retarding the forehead from slip- 
ping over. This rotation is slow and may not occur imtil the pelvic 
outlet is reached even. To do this there nmst be a firm perineum, 
strong pains, and a well-flexed head. Efforts to change posterior to 
anterior by the hand posterior, are usually valueless, since it is at the 
perineum that this normally occurs. If above brim, use version; if 
below, use forceps; but be in no hurry. Shoulders as well as head 
must turn. Axis traction alone and no efforts to rotate blades should 
be used. They are hard to diagnose by touch. It must be remem- 
bered, too, that the perineum is not a rigid body, but a yielding one, 
and not uniformly yielding, for it is soft in front and quite hard 
behind. This also effects the diameter of the occiput, for it will 
tend to follow the direction of the least resistance, which is to the 
front. Nor must the direction of the pyriformis muscle be lost sight 
of, for it plays an important part in the first direction of the head to 
the front. It has been stated that this alone would cause the occiput 
to fall in front of the spine on the anterior plane. 

Now, should the head enter the pelvis unflexed, it will be a per- 
sistent occipital posterior inevitably. The occiput will descend as 
before to the pelvic floor, but the forehead is not free to move as be- 
fore. It is not only fast, but tends to crowd forward on the anterior 
plane. The occiput yields to the backward turn of the posterior plane 
and conforms to the sacrum. Here it is possible for the force rotating 
the brow forward to equal the force rotating the occiput forward, and 
the head will become jammed in the pelvis ; but more often the brow 
goes forward. The deeper down, the more prominent the limiting 
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line of the anterior groove^ until it ia more marked than the edge of 
the sacnim. The deeper the forehead, the more rigidly it must follow 
tliiB groove. While if iloxed the brow goes baek rapidly on the smooth 
puhes, if extended it ia the occiput that slips on the sacrum. The 
reault is that the occiput must travel the whole length of thn fiaerum, 
a tear of the perineum is inevitable, aid to labor 18 almost always 
required^ and labor is long, complicated, aud severe. 

Between these two t}T>es there have been clinically observed, 
though admittedly rare^ cases where the head has entered extended 
and still rotated anteriorly. In these cases the head enters and de- 
scends. The head must be relatively small ; and when it reaches the 
edge of the posterior anterior plane it there stops, while tlie pains 
continue and flex the head. This flexion will at length become suf- 
ficient for the normal rotation to oceur to the front. 



PERSISTENT OCCI PI TO- POSTER! OR POSITtONS, 

The permanent posterior positions of the vertex are to be con- 
sidered dystocia in every jaense. Labor is always slow froju lack of 
flexion; internal rjotation is always tedious. It oceura equally in 
multipani^ and primiparfe in 4 per cent, of cephalic cases, Tt can 
only be termed persistently posterior when imperfectly flexed. 

The cause is always an incomplete flexion, whereby the forehead 
flrst meets the resistance of the pelvic floor and is deflected forward. 
Were flexion per feet j this could not occur. Likewise conditions re- 
laxing the pelvic floor, unless flexion is perfect, may result in the same 
eondition, so it may properly be said that a torn perineum, roomy 
pelvis ami small bead, the second cbihl in twin^, pelvic defonnity, 
and any condition destroying the tonicity of the perineum are direct 
agents in its ]UT>duetion. 

A head descending in a posterior position not totally flexed 
(namely, with the fronto-occipitiil engaged) cannot rotate past the 
short transverse and must rotate backward. It is dystocia because 
the occiput has T^^ inchent to travel as agaius^t tlie normal ly^ inches. 
There is also danger of impaction. In anterior positions the shoulders 
do not engage until the head ia bom, but. the distance from trunk 
to vertex only being ll inches, the ghonlders uinst enter the superior 
straight before the oecipnt can travel the 7i4-incb distance. We 
would then have, were flexion to become extreme, the fronto-oicntal 
of 314 inches, plus the dorso-stemaL ^1% inchest — equal to 7 inches — 
in the pelvig at once, which is impossible. Extension is therefore to 
he desired in posterior positions of the head. 
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Practically, the perineum is greatly distended and usually tears 
as it retracts over the occiput. The moulding is great, and elongates 
the head by a shortening of the occipito-frontal and occipito-mental. 

Again, the head may come down in extension, i.e., face, and be- 
come impacted in the effort to rotate through the transverse diameter. 

It is easily diagnosed by the abdomen or vagina. 

The mother is subject to the danger of a long labor, exhaustion, 
laceration and shock, pressure, necrosis, and sepsis. About 10 per 
cent, of the children die. There is no way to change the child when 
labor has begun. The knee-chest position of Reynolds has never suc- 
ceeded with me, and I have left them alone until I applied forceps. 
As spoken of before, most cases will correct themselves, when possible 
to be done, without aid. As they occur in inlet, excavation or out- 
let, they are classed as high, medium and low cases and treatment is 
better understood when so considered. 

High Gases. — High cases are not rare and usually correct them- 
selves. 

(a) Eotate the child by external manipulation — it may be done 
by others, but has always failed me. 

(6) Rotation of head over promontory by hand or forceps. In 
this I have never succeeded but once, and it would probably have 
occurred anyway. 

(c) Apply forceps and attempt to rotate. As the forceps will 
not sweep a circle in the pelvis, I can't see how it can be done; and 
the time to apply forceps, which are usually demanded, is later, to 
aid the force, not to* correct the position. 

(d) Podalic version. Wherein this is better than to wait and 
use forceps, I can't see. 

Medium Gases. — Endeavor to flex the head by pressure on fore- 
head, and use forceps if pains fail. After engagement I have never 
succeeded in changing the position of the head noticeably. 

Low Gases. — Jhis is the most common condition requiring help, 
and it is best to wait until this time for spontaneous rotation. 

(a) At the first sign of delay or failing force, use forceps. If 
you deliver posteriorly, a tear is sure. 

(h) Rotation by forceps as advised by some is always risky, and 
is condemned by most. Theoretically, here the forceps can rotate the 
head. Practically, I have never dared to try it, preferring a tear. I 
insist on applying forceps low in every posterior case in order to con- 
trol the head. By them, I can keep the head perfectly flexed, even 
to moulding the forehead against the symphysis, and can hold back 
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the head as long as I wish, thus saving the perineum all that is pos- 
sible. 

Persistent mento-posterior is very rare, less than 1 per cent, of 
face cases. It is an absolute lack of extension, as in small head and 
justo-major pelvis. The chin does not go in deep enough to be de- 
flected by the floor. In a deep pelvis the head may strike the floor 
before the chin and is rotated forward, the chin back. It is always 
a face case. The rule is absolute that the "chin must be front." The 
labor is impossible, as shoulders enter with the head. All children 
die; and if the chin cannot be flexed into a brow or vertex, section 
alone is left. Forceps are useless. 

A transverse engagement of the head is nature's way of getting 
through a pelvis with contracted outlet. It is primary in flat pelvis, 
masculine type, and congenital double hip-joint. It is secondary in 
large heads and broad occiput, which is posterior until it reaches the 
floor and then rotates and lodges at the transverse diameter. 

Spontaneous delivery is rare. Forceps will usually correct the 
trouble. 
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CHAPTER XIX. 

MISCELLANEOUS. 

DETERMINATION OF SEX. 

In all ages and in all races there have been rules thought to favor 
parturition, either by rendering labor painless, softening joints, or 
making the child smaller. Meggs mentions the anointing of the 
mons with lily ointment, while slippery elm tea, helonias root. Chris- 
tian Science, and such fads have or have had their deluded advocates, 
pitifully endeavoring to escape the primeval curse. The woman^B 
efforts may be amusing, but who can blame her motive? 

The child is a parasite and will usually have its needed food, 
regardless of the mother^s welfare or health as shown in the decay of 
teeth, osteomalacia, etc. Nothing but actual starvation of the mother 
will affect the baby. Vegetarians claim much, but I never could see 
but that they suffered with the average woman. 

Within the last few years Prochownick has tried to underfeed 
the woman and get a smaller child. He hoped that it would take the 
place of section, symphyseotomy, or premature labor in some cases. 
In selected cases he seems to have modified the child, but only at the 
expense of the mother^s health. No one in America seems to have 
tried it, or, if so, to champion its cause. 

Prochownick cuts off fats, carbohydrates, and water to the least 
possible point that the woman can stand. In the fall of 1907 he sums 
up his cases as follows: — 

1. The woman stood it well after a time, and then weight re- 
mained uniform. 

2. When comparison could be made, labor was easier. 

3. All the children were born alive. 

4. All the children were markedly lean, free from fat, and cranial 
bones were freely movable. 

5. The children were normally developed and mature at birth. 
Lactation was normal. 

He begins diet at the seventh month. For breakfast, 2^^ ounces 
Zweiback and a little butter. For lunch, meat, eggs, salad, and cheese. 
For dinner, the same, with bread and butter, 2^ ounces. No water, 
(258) 
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soup, potatoes, lieer^ siigarj or starch. For liquids he allowed 10 to 
14 ounces of thinj red claret per day. 

It may be worth a trial in a case of previous dyetocia and sub- 
standard pelvis^ or crossed races, large paternal head^ large bones, 
where but little is to be overcoToe and the woman is willing and able 
to try it, provided thereby her strength is not lessened. I would con- 
sider that muscular strength would outweigh such alight lowering in 
the child's weight as could be gained by any plan of feeding. 

In 1901 Schenk endeavored to determine sex by feeding. That 
food will modify sex is well known. Bees so alter the sex; in cold 
w^eather, when food is searee^ caterpillars are mostly males; and the 
game is borne out in mammals. Abundance of food seems to produce 
females. To produce male infants^ Schenk takes the normal woman, 
examines her food and urine as an index to metabolism, and then 
starves her and adjusts the food until the albumin waste is in excess 
of that taken in. He has apparently succeeded a few times. But we 
know that the fcetus will get food at the expense of the mother, and 
this is a very crude way of reaching the foetus. We cannot determine 
the extent of placental attachmentj the ability to absorb food on the 
part of the child, nor the ratio of uterine circulatiouj all factors to 
be considered. The foetus might be abundantly fed in a starving 
woman, or be starving in a plethoric woman, aside from all general 
nutrition of her body. 

Starkweather's law, that the parent of most sexual vigor produces 
the opposite sex, is without foundation. What is sexual vigor? Is 
it general health, muscular strength or sexuality, or what ? The ages 
of the parents relatively was once thought to influence the sex, but 
this is uncertain ; but there does seem to be a hereditary tendency in 
Bome women, for unlmown reasonSj to produce one sex, even with dif- 
ferent fathers, Tt is not likely that the ovum is predetermined, and 
we know that- the ovaries do not determine it The change is no 
doubt nutritive, perhaps a development before fertilization or the 
result of food after; but it is too uniform to be chance, and has a 
law as yet unknown to govern it The fact that unioval twnns are 
always of one sex, though not always equal in weighty would carry it 
back to the ovum. Males are born in the ratio of 106 to 100, though 
at puberty they are the same. Illegitimacy, age of parents, time of 
conception, deformity of pelvis, sex vi^or, tendency to opposite repro- 
doctioB, racial needsj race deeadecce^ etc, have been suggested and 
disproven* 
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ARTIFICIAL IMPREGNATION. 

Artificial impregnation has been successfully done in mares and 
a few times in the human species. J. Marion Sims succeeded in a 
few instances. The semen must be at once transferred before it is 
chilled, and repeated attempts are required. It will probably never 
become popular. 

PREVENTION OF PREGNANCY. 

The human race is peculiar in that there is but little sexual 
periodicity in the female. I believe the race would be happier and 
the offspring sounder if this were so and intercourse occur only for 
conception; but it is not. Generations of female yielding to man, 
call it slavery or by whatever name you please, has modified her feel- 
ings in this matter. Society being as it is, there is but one thing 
for the woman to do if she is to have any control of her liberty, and 
that is to prevent conception until she is willing for it, as long as she 
cannot prevent intercourse. While I absolutely condemn the taking 
of life, or murder of the unborn infant, I concede to the woman the 
.right to prevent this, exactly as she could have done by not marrjdng 
at all. 

I think there is a growing distaste for the family duties among 
women, however, that should be condemned. The efforts of women 
to equal man in studies, work, etc., while still claiming their sex privi- 
leges, with the dissipation of club and society life, are leading to a 
"race suicide." This ought not to be. Woman is anatomically, phys- 
iologically, and emotionally evolved for one sole and single purpose, 
any departure therefrom being done at the violation of her best ideals 
and a misdirection of energy. The world^s work is best done when 
each part of the machine is working at its best efficiency without fric- 
tion. 

There are many methods in vogue to prevent conception, and 
few that are not very objectionable. The limiting of intercourse to 
a week, midway between menstruations, is of little value and is not 
physiological for the female, since rut and menstruation are the same. 
The spermatozoa live at least two weeks in the tubes, and would fer- 
tilize any ovum. The practice of withdrawal is absolutely pernicious 
and will soon lead to nervous collapse, especially on the part of the 
female, who is robbed thereby of the orgasm entirely. It is infinitely 
worse than masturbation. 

The use of rubber appliances in the form of womb-veils, stem- 
pessaries, condoms, etc., is nothing more than masturbation under 
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circumstances to heighten the feeling ; there ii no cont-act of the parte, 
and it is morally pernicious and degrading. There are no vaginal 
conea or suppositories that are effective at all. The great ohjection to 
all these ifi the feeling of safety, and the therefore positive invitation 
to illicit InteTcourse they foster. 

It is sad, hut true, that the main fortifi cation of female chastity 
has been, and for years will be, the fear of conception^ not any innate 
distaste or modesty. In fact, the function of modesty is not to pre- 
vent, but, by inciting the male, to actually promote union of the sexeg. 

There is but one method that is worthy of trial, that comes any- 
where near fulfilling requirements^ and that is the nse of a fountain 
syringe directly after intercourse. It will not always prove effective, 
for the womb in orgasm tends to suck up the semen where it cannot 
be washed out. But it is reason ably safe, and is not In the hands of 
improper persons, nor is it so easy to use and have handy that it is 
liable to be used by the unmarried. Nature has placed this function 
as far as possil)le heyonrl the control of the parties after the scximl 
act. I would consider any effort to thwarting it inherently wrong 
and pernicious, but to be in the nature of a necessary compromise 
as we live to-day. 

Unfortunately we are working out our own salvation, unaided 
by the moral thoughts of the clergy, who are equally as guilty as the 
laity, if not more so, and have no words of exhortation or warning to 
offer. They ignore the whole subject as if it did not exist. This cler- 
ical Podsnapery loses us valuable ideas and timely warnings. In- 
ability to handle the vital subjects of to-day is the cause of the waning 
faith and lost influence of the churches. I am not a Eoman Catliolic, 
but I except them from this accusation, and honor them for their 
denunciations of abortion^ etc., given in no uncertain terms direct 
from the pulpit. 

As a physician, I should be very loath, and. then only for cause, 
to advise efforts at prevention, for I feel that nature knows best when 
the woman is fitted for child-bearing. Self-control, so needed at every 
step of life, is not lost when exercised in this case by the husband. 
If the whole subject is left to the woman and her instincts are un- 
hampered, it will usually work out all right. 

An innocent cause of sterility is often the abuse of antiseptic 
injections for cleanliness. A woman douching herself daily could 
not, in the nature of things, become pregnant, and a condition re- 
quiring this with any regularity is one needing a physician^s advice. 

The usual conditions demanding prevention of conception are 
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dyscrasias liable to transmission, syphilis, leprosy, insanity, tubercu- 
losis, cancer, heart disease, pelvic deformity, etc.; every one of them 
a real bar to marriage. Our lax laws of marriage, plus ignorance of 
the subject, make the union of the unfit as probable as otherwise. I 
have written so much on this subject because it is of such vital interest 
to the race, and so little thought of, rather than for its bearing on 
obstetrics. 

AN^CSTfieSIA. 

Sixty years ago Dr. John Warren amputated a leg under the first 
anassthesia in the United States. The amphitheater went wild, but 
Dr. Warren, walking with his head down at the completion of his 
work, and seeing the glory of the surgery of the future, could only 
brokenly say, "We have seen what we have seen, I can say no more.'' 
Since that day a power has been in our hands unequaled for the 
alleviation of suffering. It was a long time before its use became 
general in obstetrics. It should be used in every case where the pain 
requires it ; but not all women need it, nor even then until the end 
of the first stage. It not only frees the woman from much suffering, 
but it regulates the pains without inhibiting them ; when complete, it 
relaxes the abdominal factor of them, and by the same relaxation 
saves the perineum. In very nervous women the dread may actually 
stop the pains, which, under chloroform, become more powerful. 

Chloroform alone should be used, as it is quicker in action, is 
not inflammable, and is not an irritant to the kidney, which will soon 
have so much to do. It should not be pushed ; only enough given to 
deaden the acuteness of each pain is needed. The idea that it pro- 
motes postpartum haemorrhage could only apply to an excessive quan- 
tity, and the same holds good of asphyxiation of the baby. Even in 
heart disease the small quantity required to make the woman reason- 
ably comfortable may be given. A good plan is to wad cotton into 
a tumbler and keep a few drops constantly on the cotton, and let the 
woman take it herself. If she becomes unconscious, she will drop the 
tumbler, and can never get too much. With gas burning at night, 
free ventilation must be had, for the chloroform will decompose and 
become very irritating to the lungs. 

Before any operative procedure it is compulsory to chloroform 
the woman, except when using forceps. Here, if she is nervous at 
all, it is better to give it, but the woman can be of considerable help 
if she is in possession of her faculties. 

AnsBsthesia should not be given too soon, and when once begun 
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muat be kept up until the second stage ia over* It is beet to push it 
to unconsciousueas just as tbe head is bom. 

Chloral will induce sleep and is relaxing to a rigid os, btit seems 
to deaden the pains very little. Cocaine to tbe cervix is of but little 
value. Spinal angestbesia, "Coming's method*' of cocainlzation^ is very 
dangerous. It will cause a painless labor, but at a great risk and 
with disagreeable after-consequences. It has no place in obstetrics. 

During the last few months the use of hyoscine narcosis has been 
tried. I had the opportunity to see its effects in but one or two cases 
of minor surgery and obstetrics. The narcosis to pain was marvelous 
and tbe apparent after-consequences nothing. The dnig Iiad no effect 
on the labor whatever except to render it painless while tbe woman 
slept. The action of the drug lasts for six to eight hours and two 
injections are usually required. It is too new a procedure for me to 
endorse it absolutely. There may be contraindications yet unknown 
and dangers not yet discovered that will render its use inadvisable, 
A little time will be required for this to he established, but I cannot 
but say it was ideal in its action in my limited observation and it, 
or a purified product, exactly administered, will, I feel snre^ be in 
general use in another year to lessen the primal course of womanhood. 
The dose used was hyoseine Vioo grain^ morphine sulphate 14 grain, 
in 1 cubic centimeter of water. To this others have added eactin ^/^^ 
grain. Naturally, great care is used to have the purest of ingredients. 



STERILITY OF THE VAGINA* 

The vagina is sterile and even actively antiseptic during the last 
months of pregnancy. This is not true of the vulva, which swarms 
with life, and still less so of the rectum and anus, which cannot even 
be disinfected. During tbe last weeks of pregnancy the secretion of 
the vagina is aeid and curdy, capable of killing the most virulent 
streptococci in three days provided it remains acid. That the vagina 
was aseptic was first stated by Gonner in 18S7. In the same year 
Doderlein came to the same results, but found an extensive flora pres- 
ent. Important work was done by others, with varying conclusions. 
In 1892 Doderlein examined 195 women and announced two types of 
vaginal secretion* 

First, a white, curdy, crumbly^ acid secretion, containing epithe- 
lial cells and the constant presence of a thick bacillus which took his 
name. 

Second, an abnormal type, more fluid and pus-like, less acid, or 
even alkaline, and swarming with germ life. 
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Cultures of the first were sterile, but the second always reacted, 
and in 10 per cent, contained streptococci; 55 per cent, were of the 
first type and 45 per cent, were of the second. Doderlein therefore 
thought douches required in 45 per cent, of cases. 

In 1894 Kronig studied 100 cases, normal and otherwise, as they 
came, and found no germs present that were arobic except yeast and 
gonococci ; he found Doderlein bacilli in all cases, and concluded that 
all women were antiseptic. This being denied by Doderlein, in reality 
the very pith of his discovery, Kronig took pregnant women and intro- 
duced cultures of streptococcus pyocyaneus and found them destroyed 
on an average in twenty hours, and in all cases more rapidly accord- 
ing to the abundance of Doderlein^s bacilli. He proved that all patho- 
logical staphylococci were dead in twenty hours, streptococci in six 
hours, and in every case the vagina was sterile in three days and that 
douches delayed this process. In the same year Menge confirmed 
Kronig. In 1897 Kronig repeated his work, and showed that when 
any other result occurred it was from faulty technique. This was 
again proven in 1898 by the work of Williams. 

The corollary of this is to keep douches out of the vagina, unless 
it is known to be actively infected, and to freely clean the vulva ; and 
that every instrument, finger, or article whatsoever, introduced into 
the vagina, must be absolutely sterile and under rigid aseptic precau- 
tions, being introduced as seldom as possible and avoiding the known 
septic entrance. Especially must intercourse be interdicted after the 
seventh month. 

The genital tract is in four parts : — 

1. A vulva, swarming with every variety of germ life. 

2. Vagina to cervix, that contains non-virulent bacilli, leucocytes, 
and Doderlein^s acid secretion bacillus. 

3. The cervical canal, which contains leucocytes but normally 
no germs. 

4. Uterus and tubes, free from all life. 

The chemotactic action, where the alkaline cervical and the acid 
vaginal secretions meet, is where the leucocytes are most abundant, 
and they form a barrier to invasion. Nearly all pathological forms 
of life die in acid media except the gonococci, which explains their 
virulence in the vagina. 

Sepsis is never, therefore, an auto-infection, but must come from 
without, not by extension upward, but actual mechanical carrying up 
and depositing of pyogenic bacteria on what otherwise would be a 
sterile field. 
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SUPERSTITIONS- 

Superstitions have gatliere<l around every phenomeTion of nature 
that has thrust itself upon the uotice of primitive races unable to 
comprehend, hut of necessity forced to explain them. Every race has 
explained them also in abont the same way. Interesting as they are, 
hut a few are truly in the domain of obstetrici. There is one, however, 
so wide-spread and so causative of mental anguish as to deserve 
especial attention. I refer to the common belief in mother- or birth- 
marks — the possibility of any emotion on the mother's part affecting 
the foetus* Nor is there a united sentiment on this subject among 
physicians^ so hard is it for a superstition once fastened into the 
belief of a people to die out, ¥or example, the American Text-book 
confirms it; Borland avoids it, but fears frights; Hirst believes in 
It; Edgar is on the fence; Webster says nothing, nor does Williams. 
Onr most prominent American writers^ then, either believe in it or 
iodge the issue. I want to deny its possibility absolutelyj and for the 
^following reasons; — - 

1, The fcetus is practically formed before the woman is aware of 
her condition. The rule is for the sight or fright to have occurred 
late in pregnancy. 

2, There is no nervous or blood-connection between the mother 
and child. It is a parasite pure and simple. In fact, I believe fright 
is transmitted much more readily to the child after birth than before, 
even as an emotion, much less a physical change. 

3, The nervous, easily frightened woman is no more liable than 
any other to this phenomenon. 

4, It !B no more frequent dnring scenes of rapine and bloodshed, 
as the "reign of terror/^ than at other times. 

5, They occur about once in so often in nature, regardless of 
time, events, species, or outside influences of any kind ; nor are they 
inherited. 

6, No eases were ever predicted. It is only after the child is 
found marked that the retrospective mind recalls a shock that is 
assumed to be the cause, No woman can live nine months without 
some start. It is the old error, ''post hoc ergo propter hoc" 

7, When the cause is assigned. It is usually at the fifth month 
or later^ while to change the foetus it would have had to be in the first 
two. At the eighth week the clefts are closed, neck is formefi, eyes, 
ears, nose, joints, extremities, fingers and toes, and all but sex are per- 
fect 1 V d i ITerentiate d , 
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8. The very organs — ^as of sex — last to develop are the very ones 
least seldom affected by the supposed fright ; whereas the ones earliest 
formed, and more subject to errors of cell arrangement, are the ones 
most often found defective. 

9 * Impressions are not inherited. Continued sight does not alter 
the offspring. For example, sheep have had their tails cut off for 
generations, yet the lambs have tails. Three thousand years of cir- 
cumcision has not bred out the foreskin among the Jews. The house 
cat dates from Egypt, yet is the same in instinct that it always was — 
no more affectionate, no less a feline. 

10. Timid animals, as the deer or hare, that save themselves by 
their easily alarmed fears, "mark^^ their offspring no more frequently 
than do others. 

As one writer has put it, either extraneous influences will mark 
a child, or they will not do so. 

Assuming that the first is true, then it follows that if respon- 
sible it must antedate the defect and be prior to its development ; or, 
if not prior to its development, these deformities are merely accidents 
of development. At least, then, the advocates of "marking^^ must be 
certain, when they see a hare-lip, that the split-nosed pointer dog that 
jumped on the woman did so before the eighth week. Still, it will no 
doubt be firmly believed in as long as people continue to plant pota- 
toes by the moon. 

But the sad feature of it is to see a frail, sensitive, emotional, 
over-conscientious woman brooding and sorrowing over the fear and 
dread of a marked child because of some shock her nervous condition 
has magnified. Her suffering is all the worse because of her very 
conscientiousness. She has for her physical welfare a capable phy- 
sician; but can he "minister to her mind diseased"? I say, yes, 
fully. Nothing gives me more real satisfaction than to expose this 
horrible belief and see the relief that it brings. If you canH endorse 
my conclusion, at least explain to her the arguments and give her 
peace. 

Around the function of menstruation has come up a crop of dragon's 
teeth. Even as late as 1878 a member of the British Medical Asso- 
ciation wrote to the British Medical Journal, asking if it were true 
that a menstruating woman curing hams would spoil the meat. He 
had known it to happen twice. Another member said it was so, and 
was surprised that the fact was questioned. On the continent men- 
struating women are not allowed to make butter or cheese, can fruit, 
or walk across growing grain. Musical instruments snap their strings, 
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and all laatxire-t we would suppose, Ib convulsed. Even to-day opera- 
tions are dreaded at that time by the ignorant. It ia merely the old 
**taboo" of barbariBm, kept alive by the Jewish *'nDcleanlineas," to 
linger in the folklore of our race. Ijem than ten years ago a physician 
told me menstrual blood was a sure cure for warts, 

Telegony is the name of a supposed law that the first impreg- 
nation sets a stamp on all future ones, Stock-breeders claim this is 
true, but have failed to prove it. It is probably a remnant of aav- 
agery, whore the descent was by the mother^ crystalliaed in the Mosaic 
law of raising seed to one's dead brother, necessary then to keep land 
inheritance in the family, and still living. Plato advised the surround- 
ing of the pregnant woman with articles of beauty^ which, if it con- 
duced to a better maternal health, might ^ell react in more beautiful, 
becaiise more healthy ^ offspring. 

Menstruation being a time of sexual height in woman, coitus 
then would he more normal than at any other time. Intercourse then 
is not conducive to gonorrhcea, but in unclean races might give a ure- 
thritis. For this reason the wisdom of Moses made the woman un- 
clean at that timej or "taboo.** The belief that it would result in 
monsters is but a superstition, nor will coitus on either side deter- 
mine sex, or oiling of the mons and pelvis cause easy labor. Allied 
to this subject is the vomiting or nausea of the husband replacing 
that of tlie wife, of which I have seen several examples- It is only 
after the first pregnancy which was attended by considerable suffer- 
ing. On the second, by sympathetic action the husband seems to 
have it, while the wife is not free; but this is forgotten in the anomaly 
of the father's discomfort. It is purely the rcBult of mental impres- 
sion. 

RELIGIOUS AND LEGAL STATUS OF CHILD. 



In foreign coud tries, particularly in England, where estates are 
entailed, it is very important to know whether the child lived. In 
England it must he bom alive and capable of inrlependcnt existence, 
with no malformations or atresia recti that would destroy it. Nega- 
tively then J no assault would be committed if a child not so born were 
killed. In the United States there have been no decisions on killing 
& monstrosity. 

llegarding laboFj the Catholic Church has formulated some 
rules that physicians must know and he prepared to follow. After 
the twenty-eighth week the child m considered viable and premature 
labor may be induced to save the mother^ but not before* 
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Craniotomy is never allowed on a living child. "Thou shalt not 
kill," is the commandment, and the mother is considered the ag- 
gressor. Likewise abortion is absolutely forbidden — ''nunquam licet 
directi procurare abortum/' The Holy College, when asked if ever 
allowable under any circumstances, replied, "Tuto doceri non posse/' 
The dilemma is avoided in this way. While it is not allowable to 
perform abortion, it is permitted to remove disease from the mother, 
even if thereby the child is killed. In a forceps case the amnia 
might be drawn off, even when one knew that death to the child would 
inevitably occur. It is but fair to state that authorities in the church 
differ some on this point of interpretation. In the face of such an 
emergency, by all means call to your aid the parish priest and rely 
on his decision with the family. 

Baptism is a required sacrament of the church and can be ad- 
ministered by any one, but must be done in one way to be effective. 
Procure a clean bowl of water, direct from the well or hydrant, and 
with clean-washed hands sprinkle the water on the head of the child 
if possible, repeating the following formula : "Holy child, I baptize 
thee in the name of the Father (sprinkle), and of the Son (sprinkle), 
and of the Holy Ghost (sprinkle). Amen." If the child be dead, 
this must be done before its birth, while the head is distending the 
vulva, or a syringe may be used, and the same formula repeated. If 
in doubt, it is well to repeat the process with this formula: "Holy 
child, if thou art not already baptized, I baptize thee in the name of 
the Father, and of the Son, and of the Holy Ghost. Amen." In 
the case of monsters, "Holy child, if thou canst be baptized, I bap- 
tize thee in the name of the Father, and of the Son, and of the Holy 
Ghost. Amen." These words must be repeated exactly, and the head 
sprinkled when possible, as the head is the site of intellect, though a 
foot or any part will do when the head cannot be reached. The 
church, too, considers the frailty of mankind and takes cognizance 
of the' intention rather than the deed. 

COFFIN BIRTHS. 

From time to time we hear of births taking place after death of 
the mother, often in the coffin or grave. This led to the old Numa 
Pompilian law of section of every woman dying close to term. Ani- 
mals have been delivered alive hours after the death of the mother. 
Brunton cut out a live child fifteen minutes after the death of the 
mother, etc. CoflBn births may be the result of uterine action, since 
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it resists putrefaction the longest of all parts and may be assumed 
to die slower and retain contractility longer than other muscles; but 
the majority of cases are probably the result of abdominal gas pres- 
ence and rigor mortis. It is certain that the child is dead very soon 
after the parent's death and long before burial takes place, so we are 
spared any harrowing thoughts of possible birth of a living child. 



CHAPTER XX. 

OPERATIVE OBSTETRICS. 

UTERINE TAMPON. 

This is used to control haemorrhage, induce labor, or for its 
medicinal action in sepsis and to favor drainage. 

A medicated gauze is preferable to a plain gauze, which is liable 
to decomposition. Five yards in length by three inches in width is 
the convenient size. It should never be placed without a speculumi. 
The cervix is steadied by a tenaculum and the fundus by the hand. 
The gauze should touch nothing, if possible, and the packing must not 
be too tight. Under no circumstances should this be attempted with- 
out a speculum, for the vagina is not sterile. The gauze must not be 
left in place longer than twelve hours, and then be followed by an 
irrigation of saline solution. The ends of the strips must project free 
from the cervix. 

In packing the vagina a ring is to be placed around the cervix 
before filling the vagina. Oozing of serum from a tamponed womb 
means that the clot is contracting, not a new haemorrhage. If there 
is blood, the whole mass should be at once removed. It has never 
proven very satisfactory for stopping haemorrhage. 

ARTIFICIAL RUPTURE OF MEMBRANES. 

Artificial rupture of membranes may be required when they are 
very tough and after the os is dilated. There is no hurry about it, 
but it should be done before birth, lest the baby attempt to breathe 
while in the sac. The best time is when the vulva is distending. The 
membrane must be broken before version, forceps, or any operative 
procedure on the child. It is easily done by a piece of wood, one blade 
of the scissors, or a roughened finger-nail. It should only be done 
at the beginning of a pain, when the womb is actively contracting, 
lest the cord be washed out. The descent of the head is hastened by 
this when the os is dilated. The womb seems not to be able to act 
effectively until considerably contracted, and for this reason it will 
be required in the following conditions: — 

1. Hydramnios, or labor will be slow. 
(270) 
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2, Primfpara, with very low liead, a thin cer?iXj a scanty fore- 
Iwater^ aud feeble pams, because in these conditionB the waU is dis- 
tended and has little power. 

3, When uterine contractions are delayed by concealed ha^mor- 
ige. 

4, When a saueage-shaped bulging exists that is not forcing out 
the OB. Here the head will work better than such a poor dilating 
agent. 

5, Tn multipara, when the head is high, cervix not thin, and 
membranes do not become tense with each pain. 

DILATATION OF THE CERVIX* 

Dilatation of the cervix is frequently required as a preliminary 
step in some other operation. There are three methods of so doings — 
1. Instrumental. 2. Manual, 3* By dilatable bags. 



Fig. 83, — Good^ll*B Cervical Dilaton 



The first is the most rapid and also the most dangerous. The second 
is slower, but, since the hand is the most perfect of all in strum en ts, 
it is much safer. The third is very safe, but is too slow for most 
emergencies. 

The dilator of the type of Goodell is required in every misear- 
^riage, to admit of the curette or finger* It is to be used slowly and 
teadily and should he preceded, if possible, by a cervical tampon, 
which in a few hours wonderfully softens that organ. There is no 
advantage in the slower graduated bongees. A steady pressure is all 
the force Justifiable- A sense of giving way marks submucous lacera- 
tion that means a tear if the force be persisted in* The Bossi branched 
dilator is a powerful instrument, capable of great injury, and has 
few advantages over the hand, except saving fatigue. I am frank to 
admit that I am afraid to use it* 

The manual, or Harris, method requires enough opening to admit 



272 HAND-BOOK OF OBSTETRICS. 

one finger. It is used when sudden delivery is required, and only 
at term. When the os in labor is very slow to dilate it may be done 
to assist nature. The os dilates under downward pressure, so the 
finger should hook over the rim and pull down as well as press out- 
ward. Work in one finger, then two, three, the thumb; and when 
the first can be drawn out, the cervix is dilated. Edgar has a method 
using two hands. The first fingers of both hands are hooked in and 
forced apart. It does not give one hand a chance to rest, and exposes 
the whole field to air contamination. He claims for it a closer imita- 
tion of nature, a preserving of membranes from rupture and no change 
in the presentation, no pressure on the hand causing fatigue, and less 
danger of sepsis, when there is in reality more risk. In unskilled 




Fig. 84. — Barnes's Bags for Cervical Dilation. 

hands, it is very dangerous and rupture may easily be done. The 
main fact to observe in any method is to take plenty of time, half an 
hour if possible, lest the womb be ruptured. The third method, by 
bags, is the nearest to the natural act, and the safest; but it is too 
slow for most cases. It is practically limited to induced labors. The 
Voorhees modified champetier of Ribes is the best instrument, because 
less bulky and not liable to burst. If they rupture, down prolapse 
the cord and foetal parts. It is cone-shaped. A little pull — ^two 
pounds — on the cone helps the contractions of the womb. Any at- 
tempts to dilate the vagina or vulva are worse than useless, for the 
head alone can do it and not rupture. If a rupture is imminent, it 
is better to cut and anticipate it — substituting a clean cut for a lacera- 
tion. Bags also displace the presenting part. In inducing labor, a 
good plan is to use them from two to ten hours and then use a bougie. 
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When the mother is in good conditian and time is no objectj which 
excludes haemorrhagej the bag is the very best method. This em- 
bracea premature rupture of the membraneSj uterine atony, malposi- 
tion s^ and prolapse. In all other cases a more rapid method is re- 
quired. TsTo form of bag ii easy of introduction or ever free from the 
danger of sepsis. 

The average time it takes to start labor with the bags is about 
BIX hours {two to thirty-six hours). The bag will soften any cervix. 
Use them in ordinar}^ labor, delayed twenty-four hourSj when meco- 
nium has passed or heart changes show the child to be in danger. 

Another great use for tliem is in placenta pra^via, to act as a 
tampon, especially when it is central and version is not easy. 

EPISIOTOMY, 

This is a lateral and downward cut of the vulva^ to present a 
tear. It is rarely done and still more seldom re<3uired. If the head 
is held back it ^^11 surely dilate the vulva, which is far better than 
cutting or manual efforts at dilatationj and fully as effective. It is 
limited to contractions from cicatricial bands. 

A cervical or stellar cutting of the cervix, where its hardness can- 
not be overcome by dilatorSj may b^ done. They must reach out to 
the vaginal junction, and not be shallow or one of tlicni will be the 
start of a laceration. This laceration, begun, will continue along one 
cut and not be distributed among the others, and will surely involve 
the womb. It ia a very dangerous procedure. 



ARTIFICIAL DELIVERV OF THE PLACENTA- 

There is a natural time for the placenta to separate and come 
away, varying in every case, hut averaging about twenty minutes* 
This physiological time should be awaited for. Much damage is done 
in delivering before this point, and the procedure of ^'goiug after the 
placenta as soon as the child is born" is peniicious recklessness. ,Fo 
attempts ehoukl be made until thirty minutcB after the baby is born, 
nor should the placenta remain longer than an hour. Credo's method 
is to grasp the womb, fingers behind, thumb in front, through the 
abdomen. The womb ia rolled with the iingcr-lips deep down behind 
and the hand in front and firmly squeezed. This will start pnina and 
expel the placenta. As it appears, it is to he hooked into and with- 
drawn in the curve of Cams, but only during a pain. The Dublin 
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method is nearly the Bame, but it is done regardless of pains. Fail- 
ing in this, the cord is to be drawn upon, well backward, and twisted. 
The strain should not endanger tearing the cord, while the hand on 
the fundus notes the progress. It is the twist that loosens it. As a 
last resort, rarely needed, and then only after an hour^s delay, it may 
be removed by the hand in the womb. Chloroform must be used and 
gloves worn. This is one of the most dangerous manceuvres of all 
obstetrics, and is generally followed by some sepsis. The finger-tips 
are to go above the placenta if possible, and one edge peeled from the 
wall. At the same time the finger-tips should sweep the wall, to see 
that no secondary placenta or retained parts are left. The curette is 
never to be used on a full-term uterus. In a miscarriage the condi- 
tions are entirely different. Here the womb is not able to expel the 
placenta, nor is it ready to easily separate — it must be removed. 
Few fingers will be able to reach the fundus, and a curette is needed, 
which should be dull and never sharp. Bleeding will go on until it is 
out, and delays are dangerous. At term there is no trouble in getting 
the hand to the placental site and it is easily removed entire. The 
danger of sepsis is the especial risk run. 

BLUNT HOOK. 

The blunt hook is on the handle of many forceps, i.e,, the Cole. 
It is never to be used except on a dead child, and rarely then. It will 
surely injure a living child, and often the mother. 

FILLET. 

The fillet is a very old and still useful appliance. A two-inch 
sterilized bandage is used. It is passed up and around the baby by a 
stiff catheter, then caught by forceps and brought down. It should be 
applied to every abnormally presenting part as a future identification. 
With the child in the proper axis it makes a good direct tractor. It 
is especially valuable in frank breech, around the back and down be- 
tween the legs, as a tractor, and in placenta prsevia to compress the 
OS. Around the arms in a breech (version) case it will hold them 
down. In the Bible we read of the nurse putting a red string on the 
prolapsed arm of twins. 

INTRAUTERINE POUCHE. 

An intrauterine douche must never be used until the vulva and 
vagina are first rendered sterile. Every step must be absolutely asep- 



OPEHATIVE OBSTETRICS. 



27.^ 



tic. The woman should be on her back; never in the Sims poBition, 
or air may enter. The ntmost gentleness is to be uBed. Glass tips 
are the best, with a retnm flow provided for, and the bag elevated only 
three feet. Neither carbolic acid nor mercury should be used, because 
of absorption. The temperature must be hot, particularly to check 
haemorrhage. Acetic acid, formalin^ H^O-j, saline solution, lysol, 
iodine, and glycerine have been nsed. Its use is practically confined 
to haemorrhage and to wash out debris. It is rarely necessary to 
repeat it, 

VAGINAL IRRIOATION- 

Vaginal irrigation is not needed ordinarily, and shonld be done 
only when indicated and by the physician himself. The return flow 
must be nnobstructed, and all pockets flushed out. It is quite an art 
to do it well. Nothing should get into the womb. I prefer the rubber 
pipe carried to every part by my finger, to any tip ; and above all^ I 
caution you not to use the general utility family syringe. 

VULVAR DOUCHE. 

The vulvar donche contributes to cleanliness and comfort. The 
outside should be flushed first, and then the opening. The stream 
should wash out all pockets, and it is well to scrub gently downward 
at the same time. This should precede all vaginal irrigation. This 
may be done by a well-trained nurse, but is as far as she ought to go. 
There is no objection to frequent irrigation of the vulva. As effective 
a method, and one free from temptation of entering the vagina, is to 
pour from a pitcher. The temperature should be about 100**, and 
salt solution is quite as effective as medicated solutions. 



CATHETER. 

The old teachings never to expose a woman in using a catheter, 
has become obsolete in the light of asepsis. It should always be done 
by sight. The vulva should be irrigated prior to its use» and the ori- 
fice wiped off, with cotton left in the vulva to catch the last drip of the 
catheter, A douche should be given afterward. This instrument must 
be boiled and the hands sterile. A grooved director is sufficient if a 
catheter is not at hand. It will not be necessary to use it before 
twelve hours postpartum. If begun there is a tendency to depend 
upon it, and its continued use is not without risk and much annoy- 
ance. 
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POSTURE IN LABOR. 

Certain postures are often instinctively and voluntarily assumed 
by the woman. What it was in a state of nature we can only surmise, 
but she probably walked in the first stage, stopping with every pain 
and bending backward. In the second stage she would squat, and at 
last be delivered on her side or back. They often bend backward in 
the first stage, like the Walcher position. While the head is high they 
stand, and when in the pelvis they want pillows behind them. The 
use of the obstetrical chair was a curious custom. It would travel 
from house to house to every case, for the woman's use. In oriental 
countries the woman sits on the lap of the midwife, leaning forward. 
"Behold my maid Bilhah, go in unto her and she shall bear upon my 
knees." (Gen. 30:3.) 

As the joints are a little movable at labor, the subject of posture 
is important. The most important is the one last described imder 
dystocia, which increases the inlet from one-third to one-half inch 
and the reverse or exaggerated lithotomy at the outlet. 

The effects of gravity may be utilized in the knee-chest and 
Marion Sims position, and is useful in saving the waters, giving room 
for the hand in version and engaging the head, possibly. The 
Trendelenburg is useful in prolapsed cord. All postures to turn the 
child have been entirely negative as far as I am concerned, and I 
have no faith in postural version. The effect of gravity is very bene- 
ficial in the first stage, and I am glad to let the woman remain up as 
long as she can. In the United States the woman is usually on her 
back during delivery; but on her side in Europe. Both postures 
have advantages, but the back is the better, as raising the field above 
and out of the way of contamination. In haemorrhage the head 
should be low, for obvious reasons. 



EXPRESSION OF CHILD. 

Pressure from above, to fix the head and expel the child, is as 
old as labor. The hands must be placed fiat, and during pains pres- 
sure put on in the line of the axis. If the head is too large, pressure 
is very unwise. It is a help to the action of the abdominal muscles 
that may not be acting. An abdominal binder is serviceable in a 
relaxed, pendulous abdomen. In all breech cases the after-coming 
head should be followed down by the hand and may even be forced 
into the excavation, where it can be reached from below. 
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MANUAL EXTRACTION OF THE HEAD. 

Manual extraction of the head has the same indieations as forceps 
at the same pointj and k far inferior in action. There is great danger 
to the perineum and the child's eyes. The plan of making pressure 
through the rectum or perineum is positively bad. The hands can 
do but little when there is real need for help, and the forceps are 
safer in every way. * 

ACCOUCHEMENT FORCE. 

Accouchement force is the immediate and rapid extracticm of 
the child, regardless of its welfare, to save tlic mother. There are 
three steps: — 

1. The rapid dilatation of the cervix. 

2. Grasping the chihrs head with forceps or the foot in Ycrsion. 

3. Extraction as rapidly as possible. 

It is justifiable in conditions so serious as to render danger of uterine 
rupture, death of the child, or traumatism of secondary importance, 
as death of the mother, celampsiaj and placenta praavia. Even by 
experts it is very dangerous. Natural labor is slow and step by step. 
This is a violation all along the line. The more speed, the more 
danger, 

SALINE SOLUTIONS. 

The deeinorma] salt sohjtion is made by adding 46 grains of 
salt to a pint of water. A small teaspoon ful to a pint is a quick rule. 
The water must be filtered, sterile, and cooled to about 100"* to 105**. 
The addition to this of 1 drachm of sodium acetate to the pint is an 
iniprovement. 

Hypodermoclysis is the injecting of this under the skin in the 
loose cellular tissue of breasts or flank. No air must be admitted, 
and the tissues must be kneaded or rubbed, so as to absorb all pos- 
sible. It is rapidly taken into the blf>od and dilutes the toxins, re- 
places the bulk lost by haemorrhage, and increases the available water 
for kidney elimination. It is particularly useful in sepsis and eclamp- 
sia. The reservoir should be raised to a head of from three to four 
pfeet. No anaesthesia is required, but every part must be aseptic. It 
is a very valuable expedient, and a needle for its use should form a 
part of every outfit. 

Enteroclyaisj or high enemas, are slower in action, but fulfill 
about the same purpose. The woman should be on her right sidCj 
hips highj and the fluid should run slowly as high and as long ae 
possible. Rectal infusions need no comment. 
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Intravenous infusions of eight ounces to one pint, with or with- 
out previous withdrawal of blood, is the most rapid way of replacing 
lost blood and diluting toxins. The median cephalic vein is usually 
chosen. A little air is now known to be harmless, but every precau- 
tion should be taken to prevent its entrance. The solution should be 
at 100° and it is very important to inject it slowly, watching the 
heart action. A head of two feet is enough pressure. The incision 
is* one inch over the vein, which is rendered prominent by cording. 
A double gut ligature is passed beneath and out at the needle. 
One strand is used to ligate the lower end. The vein is not cut across, 
but nicked for the entrance of the canula, and around its tip the 
second ligature is tied. The blood will fill the canula, and while 
the solution is running slip the tubing over the canula. The tube 
and canula are to be held up and air will rise even if present. When 
all has run that is advisable, cut these ligatures short and bury them 
in the wound. 

BREECH LABORS. 

Breech labors are always slow and tedious, for the small end of 
the wedge is in front. They should be assisted when: — 

1. No gain has been made in twelve hours. 

2. A weakened pulse and exhaustion come. 

3. Elevation of temperature. 

4. Slowing of foetal heart. 

The aid given should be by seizing one foot and pulling until knee 
is at the vulva, or applying a fillet up over the sacrum. Application 
of forceps to the trochanters or use of the blunt hook is pernicious 
and unjustifiable. Pinaud suggests pressing one thigh out and back, 
to gain room for a grasp of the foot in some cases, thus bending the 
knee. 

The breech is a poor dilator, and the waters should be conserved 
as long as possible. When the second stage is progressive nothing 
should be done until the navel is bom, i.e., the head is engaged and 
the cord is subject to compression. It should then be drawn down 
and pushed to one side if possible. The head should be pressed down 
from above and the child held up carefully. No pull should be on 
the child, for the neck will not tolerate rough handling. Every case 
should be enveloped in hot towels, for the shock of cold air is the 
great starter of respiration ; and as soon as possible the finger should 
open the mouth, press back the perineum, and in every way endeavor 
to prevent inhalation of fluid. In every case of breech the forceps 
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should be ready for use, should stoppage occur in the critical five to 
ten minutes available before the baby would die from pressure on the 
cord. If a (Jeformity is such that the breech cannot rapidly pass 
there, it is a certainty that the head cannot, and some operation is to 
be done at once. The arms must be down in every case. The feet, 
if flexed, are to be left in that position very carefully, to assist in 
dilatation. When the arms are extended they can be brought down 
by sweeping them across the chest, and the posterior arm is usually 
the easier to do first. The finger must get high up over the shoulders, 
and care must be taken not to fracture the arm or separate the epi- 
physis. 

There is one condition — a dorsal displacement of the arm — that 
is very dangerous. It is only present when there have been attempts 
to rotate and the head and the arm will not pass at once. Th^ child 
must be rotated back as at first, if possible, and the arm brought 
down in front. This rotation cannot be done by any twisting of the 
body, which will only wring the neck, but can be done with a finger 
in the child's mouth or on the chin, if not engaged. It is to prevent 
this that the head should be followed down from above and engaged 
correctly. 



CHAPTER XXI. 

OPERATIVE OBSTETRICS, 

FORCBPS. 

The history of the origin of the oLstetrical forceps reads like a 
romance. In 1569^ just before the Massacre of St. BartholomeWj a 
French Hiiguenotj nanaed WilHani Cliamberlaiu, emigrated to Eng- 
knd. While the genealogy of the family is not clear, he seems to have 



Fig. 85. — Chamberlam's Foroepa, 

liad three sons, Peter Ist^ Hugh, and Peter 2d< This Peter Ist waB 
the inventor of the forceps, which he kept a profound secret, and 
attained a wide celeb rity, with his brothers^ in delivering women. In 
1670j Hugh, son of Peter 2dj a spendthrift, appeared in Paris, and 
endeavored to sell the secret to Mauriceau for $10,000^ a fortune in 
those days. Mauriceau, the leader of obBtetriee at that time, fumed 
over to him a deformed dwarf in labor three days, agreeing to par* 
chase if she were successfully delivered. Hugh agreed to do bo in 
fifteen minuteSj but failed, and the woman died twenty-four hours 
later witii a badly lacerated womb. The trade was off and Hugh left. 
In 1688 Hugh sold his secret to the college of Amsterdam, who, 
for over thirty years, sold it to their lesraduates only, upon promise of 
secrecy and a large payment. History is conflicting as to how this 
(280) 
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secret escaped; one versian is that two men, feeling the injustice and 
wrong of keeping so valuable a discovery secret, deliberately pur- 
sued the studies, violated this promise, and made it public, to Und 
that Chamberlain had sold only one blade, or the vectis. The forceps 
practically as we have it» douhle-b laded, was tiri^t made public by 
Palfyn in 17'50, more than one hundred years after ity invention. Its 
use rapidly spread an<l in a few years was everywhere. The Chamber- 
lain forceps -was a fenestrated blade, without pel vie curve. The 
handles were about the length of the Idades and curved arotmd like 



Fig* SO-^Tntroduetion of Left Blade- (Gbakdix and jAfiMAT^,) 

scissors. The blade ^d fencBtra were not essentially different from 
the forceps of to-day ;» but were only useful at the inferior strait. 
The lock w^as a hole with a tape run through and tied. In 1813, 
in a secret apartment of the old home of the Chamberlains. Woodham 
Essex, a chest was found, while remodeling the ceiling, and in it were 
three pairs of forceps, the originals used by the three Chamberlains. 
The commercmlism of these men has justly been condemned by our 
profession, and a nsroe that would otherwise have deserved the bless- 
ings of mankind has remained famous without honor; nor are we 
entirely without examples of the same spirit to-day. 
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There are passages in Avicemia (980*1037) and other Arabian 
physicians that have been distorted into showing a knowledge of the 
principles of the forceps, but it could not have been the instrument 
as we have it to-day. Nor is it probable that the instrument found 
at Pompeii was intended for the extraction of the living child, Jacob 
Euoff, m 1524, used a forceps on the liviug chihlj but there was no 
lock and it was of limited Bervice. 

The essentitd parts of a forceps are the toe, heel, dam or blade^j 
fenestra, lock, shank, handle, pelvic curve, and perineal curve. The 
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Fig. 87.^ — Axia-traction Forcepa (Faulty Traction), (GaAW'Dn^' awd 

J ABM AN,) 

lock, after undergoing changes, lias settled into three types: French, 
English, and German, The German is a combination of the French 
and English. 

The forceps is named from the handles, not the blade^ so that 
the left blade is really on the right side. The pelvic curve was in- 
vented almost simiiltaneoudv in England by Smillie and in France 
by Leveret, in 1747 -fjO, This bent the clam on a circle of seven-inch 
radius — ^the curve of Cams* Another principle was added by Tar- 
nier, the axis traction, invented by one Hermann, The straight 
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handle is neceeaary to apply the forceps, but is not a pull in the line 
of the blade^ and by dropping down a handle Tamier evolved a naw 
principle of great value. 

The actions of the forceps are as follows: — 

1. A tractor, to aid pains. 

2. Compressure of head. 

3. Rotator. , 

4. Lever. 

5. Oxytocic, 

1, The great use of the forcepa is as a tractor. It repkees a 
failure of ''vi^ a tergo'' by a ''vis a fronio/^ These forces are identical 
when properly applied on the eame lino< The force used must be m 
the correct axis of the strait, follow its curve exactly, and not exceed 
normal force, which is about seventy to eighty pounds. 

2, Compression is of necessity present, to give a firm grip to the 
blade. This action is a secondary one, and the forceps should never 
be applied merely to compress the head. Its freedom from harm to 
the head depends on the correctness of the curve and the aceufacy 
with wliich it is applied, A fenestrated blade is better tlian a solid, 
because it more nearly conforms to the head and will give a firm grip 
witli tlie least compression, A good forceps will not close on the 
head to a danger point, unless at the toe, which must be clear over 
the head. 

3, Rotation is not a safe use, even in tbe hands of an expert and 
"ft'hen the exact position of the head is recognized. This feature is 
entirely ignored in the axis traction. Left alone, the head will con- 
form to tlie planes and perineum and be thereby rotated without effort. 
I firmly believe that those gentlemen who still use the forceps in 
attempts at rotation are wrong. 

^ 4. As a lever, it is properly used if the pelvis wall be not used 
as a fulcrum. The opposite blade is to be used as a fulcrum, and 
only the give in the lock taken up. This slight swaying motion that 
does not move the handles more than an inch to either side of the 
median line will aid in working the head down exactly as a barrel 
can be worked through a tight door by side to side motion when it 
could not be pushed. It would be absolutely pernicious to work the 
handles up or down, using the symphysis as a fulcrum. This force 
must be put on at the lock by the hand alone. The harder the pull, 
the lees swing can be safely used. 

5. The oxytoxic action is purely secondary, but well marked. 
The mere presence of the forceps may set up uterine action, but a 
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little traction is sure to do bo. Often all that is needed h to exert 
a little puUj when a pain will be set up thereby and the handles can 
be loosened. This can and should be done regularly by the watch 
about every three minuteSj as near as may be, likening the course of 
jiormal labor. 

The forceps is conservative and preservative. They save injury 
and they save life in competent hanJs, but are very dangerous in 
the hands of the ignorant. They are nevt^r to be applied except when 



Fig. SS* — Axis- traction Forceps (Correct Traction,) (Gbanptn AKD 

JabmajtO 



plainly indicated, or within a hospital and for inatruction. They rtb^ 
above all, the child's instrument. If you will never use them for the 
mother^ but only when the baby is benefited thereby, which really in- 
cludes any dangerous condition of the mother^ then you are not far 
wrong. T view with horror any application to shorten thereby the 
length of labor for the conveniences of the physician himself. 

They are absolutely never to be put on any part of the child but 
the head, never under any circumstances on the pelvis, and the posi- 
tion of the head most be exactly known beforehand. 
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They must never be put on until the cervix is fully dilated and 
'the membranes ruptured. 

Indioations. — There must be present a head and pelvis so related 
in flize as to make birth possible^ and the head must be engaged, or 
at least presenting at the superior strait. They are indicated and 
should be used after there has been a delay of two hours without ad- 
vance of the head. After this time there w^ill occur either uterine 
inertia or a condition leading to the formation of Bandl'a ring and 



Fig. 89. — Delivery at Outlet with Axis- tract ion Faroeps, 
ANI» Jarman. ) 
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incipient rupture. The most important cause callln^r for them ifl 
uterine inertia or when the mother's pulse and temperature rise above 
normal from exhaustion. Almost the same condition, due to valvular 
diseaBC of the heart, may require them, to save the woman the strain 
on that organ. Any condition demanding immediate delivery is a 
positive indication, as eclampsia^ death of the mother, detachment of 
the placenta, etc. When the labor has been lon^ and the child is suf- 
fering as shown by a foetal heart down to 100 or the passage of meeo- 
niunij which means a relaxation of the sphincter from cerebral inhi- 
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00. — Introduction of the Left Blade of the h; trait Farce pa, 

hydrocephalous or acephalQua, or relative difference in size — condi- 
tions rendering labor per via naturaJis impoE^sible. 

Aiithorities differ in regard to the proportion of cases in which 
they are nsed. The Rotunda Hospital, coveritig seven yeai-s uncter 
Purefoj, 1886-1893^ showed them used once in every 33 births, or 3 
per cent, of all cases. I should judge them nsed with about the same 
frequency under Dr, Tweedy, the present master. The incrcaeing 
strain and unhygienic modes of living of onr American women are 
raising the percentage with every generation. Almost every case I 
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have liad in women of wealth for two generations hae required their 
use. 

Preparation of Patient, — 1. The bladder and rectum must be 
emptied as at birth, Kight here I want to stop and insist on its being 
a fast rule of conduct to have a catheter placed crosswiee in every roll 
of instruments. It must be the regular and invariable rule to draw 
off the urine before each and every operation. Simple as this should 
be^ e\"ery operator will bear me out in stating that it is almost im- 
possible to get students and nurses to attend to it- 
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Fig. OL — Diagram Showing the Relationship of Hand* Blade 

and Head. (Obandin a.ni> Jabmai?.) 



r 



3- Gain the consent of the patientj if possible, or her husband 
or next of kin, in every case. It is their right to know of it, and 
their consent will relieve you of responsibility or even a damage suit 
if an accident happens. A consultant ia not needed unless the family 
wish it. 

3. Have at least two helpers present. 

4. Rhave vulva, clip nions, and douche the vulva and field of 
operation J and cover with towels, 

5. "^Hands and instruments must be aseptic ^ and no oil or grease, 
not even carbolized vaseline^ is to be used. It is not needed ^ especially 
if lysol solution is used for immersing the forceps. 
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6. Place the woman in the lithotomy position, well over the table 
or bed, on a Kelly pad. 

7. Have her knees held apart by your assistants, and supported. 

8. The use of chloroform is not needed except when the woman 
is very hysterical. It is far better not to use it. There is no pain, ^ 
and this assurance will usually suffice. 

Application of Forceps. — 1. Sit down in front of patient and in- 
sert right hand and feel for the ear, or at least the side of the head, 
within the cervix. 

2. Take the left blade in the left hand, holding it as a pen (the 
handle will incline to the left side) and allow the toe to slide up the 
palm of the right hand as a guide, in the curve of Carus. 

3. Be careful not to let the toe leave the palm ; the fingers must 
be within the os, and this must be pressed out with the back of the 
fingers to make room for the blade between the hand and the head. 
You are to remember that the left hand is to put on the left blade 
on the left side of the mother, and the right hand the right blade on 
the right side. A formula to aid in memory is that governing the 
nerve-exits in the head, "right back," or the right always is last; so 
here "right back" the right blade is the last to apply. The right 
blade is to be applied exactly as the left, the handle of which is 
dropped or supported by an assistant. 

4. The blades are not symmetrical and will not lock. The next 
step is to gently rotate the blades until they slide into the lock with- 
out effort. No force is to be used, and if they cannot be gently locked 
there is something wrong, and they must be taken off and reapplied. 

5. The direction of the handles tells the obliquity of the head. 

6. Now, before exerting traction (and here is where the value 
of not giving chloroform comes in) squeeze the handles. It may be 
that some maternal part, cervix, vagina, or vulva, may be caught in 
the locking; if so, the woman will tell you she is being pinched, and 
you can rearrange. T have known bad tears from this when the 
woman was narcotized. 

7. Make firm traction, to see that the forceps will not slip. If 
they do, take them off and reapply. 

The reason forceps slip will be: — 

1. Improper application, in which case the handles are often 
widely apart. 

2. A failure to sweep the toe clear over the head so that the head 
is in the fenestra, and because of this danger no force should be used 
to lock blades. 
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3, Some vicious poeition not recognized Iie^fore and wbicli the 
ear, if it can be felt, will prevent you from making. Tlie fingers of 
the ]iand not nsed in traction should be extended over the lock, their 
tip on the child's scalp to note any tendency to slip. It is possible 
% sometimes to feel the blades through thin abdominal walls and thua 
materially assist in knowing *th tit they are applied correetly. The ap- 
plieations of the forceps are termed high, medium, and low, accord- 
ingly as they are placed above the inlet, in the excavation, or at the 
outlet. They are almost always required at the inlet, or higli. 

Their TTse* — Kow having the forceps properly applied, locked , 
and tested for pinching and slipping^ yon are:— 

1, To pull in the axis of the strait whicla transcribes the curve 
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Fi|f, 1)2,— Correet ApplitAlion of Low Foruepi, (Orj^ndin axd 
Jabmai?.) 



of Tarns, In high forceps the axis is from umbilicus to coccyx, and 
you cannot pull too far backward. If the woman is on a talde, it is 
in a line to yonr feet at the snpcrior, your waist at the excavation, 
and your face at the birth, 

"L If the woman is having pains, you arc to wait for the hegin- 
ning of a pain and only pull during aboiit three- fourths of a minute. 
If AiQ has none, you are to liken them by traction every three minutes 
fnr forty-iive seconds. If she has a pain and yoii will note the direc- 
tion that the li an dies move, that is the direction for you to pull. 

[i. Take plenty of time. Once on^ the forceps give you abpolute 
mastery of the situation. Use at least a half hour to accomplish 
delivery wfien nothing demands speed. Ton sndilen emptying of the 
wond) has many dangers as failure to contract and haemorrhage. Ap- 
proxinuite tlic normal. 
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4. Even if labor starts up normally, never take off the forceps 
until the head is born. It is of great value to hold back the head when 
the perineum is reached. 

5. If there is any locking device of the handles, see that all com- 
pression is relaxed between pains. This is the only time that the 
circulation in the child's brain can be maintained, and it must not 
be continuously compressed. 

6. In straight forceps, get the force in the line of the axis by 
downward pressure on the lock with the hand not used in traction. 
The resultant of your pull and ^pressure must approximate the axis. 

7. A slight rocking motion will aid descent, but must not be too 
wide — two inches at the outside. 

8. If any but axis traction are used, the rotation must be allowed 
for. 

9. Never brace against the bed and pull, or exert more than 
seventy pounds of force. This is easily done with the arms alone, 
and is not tiring with the rest that should be given. This seventy 
pounds of force is about equal to what would lift the hips of a woman 
from the bed. I could cite many ludicrous and yet pitiful efforts of 
men to deliver by traction in the wrong axis. 

10. As the perineum is reached, slacken the pull, or even hold 
back the head, but in all events hold it well up against the symphysis. 

RULES IN SPECIAL CONDITIONS. 

1. There is one position of the head — R.O.P. — ^where the rule of 
applying the left blade first will usually have to be departed from. 
This is especially true if there be any departure from perfect flexion, 
and there usually is. In this case, the left blade being in position, 
the handles are to the left in exaggerated position, and there is no 
room to apply the right blade and lock. It is usually best to apply 
the right blade first and partially withdraw it, depressing the handle ; 
the left is then applied and the two blades rotated into position. 

2. In transverse positions the blades must be placed obliquely on 
the head rather than squarely over the face. This will tend to disen- 
gage the head from its vicious position to an occiput anterior, either 
right or left. 

3. On the continent the tendency is to apply the forceps to the 
side of the head, regardless of the pelvic curve, lest the face be in- 
jured. In England and America they are applied regardless of the 
head, but to the sides of the pelvis. The views in England and the 
continent have exactly changed places during the last century. I fed 
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that the forceps should never be appHefl regnrdless of the essential 
pelvic eiirvG upon wliieli it is eonstmctetl, and do not think the injurj^ 
to the face will be as great by the forceps as l>y efforts to drag through 
or attempts to rotate a transveTse head. In fact, the posterior blade 
would bridge the sacrum and prGvent deseent, A certain obliquity can 
be obtained in tbese castas without slipping and without ignoring the 
pelvic curve, and tbe head is thereby coaxed into place. With each 
pain the forceps should be readjusted after unlocking^ thus giving a 
free opportunity for the head to change. 



Pig, 03.— Towt'l ApikHcd to HiiTuHr of Strait Toror^p^, 

Jabman.) 



(Gbamux axd 



4, In all occipito-posterior positions this last is important, and 
the transverse is by nie considered merely as a tendency to the poste- 
rior. It has been shown bow uonually and regnhirly the head entering 
posteriorly will rotate to the front. Lest any eiforts of traction should 
counteract this^ the blades are to be unlocked after each pain and 
Tea d justed rather late in the pain, relockedj and traction applied. 
With this done the head is free to follow itB own rotation, and trac- 
tion is only put on to assist the strength of the pain. Naturally, in 
axis traction this is not neeesaary to be eonsiderd, 

5. In a persistent posterior tlie curve of Carua is to be followed 
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until the occiput is bom, when the handles must be depressed to sweep 
the face from under the symphysis. 

6. In cases of anterior asynclitism, Litzmann's obliquity, or the 
presentation of the posterior parietal in a flat pelvis, it would be posi- 
tively wrong to attempt delivery by forceps, because the line of trac- 
tion on the forceps is forward and not backward and will only result 
in further locking the head or displacing it. Here version is indi- 
cated. In the Naegele or anterior parietal presentation, on the other 
hand, the forceps is the treatment par excellence if the head can be 
passed at all. 

There is a method of applying forceps that was advocated by the 
late Dr. Tucker, of Sloane Maternity, which differs from that usually 
taught. It is best done with the now nearly obsolete solid blade, but 
is worth remembering. It is only applicable at the superior strait. 
The left blade is passed almost in the median line, just anterior to 
the sacro-iliac joint and following the curve of the sacrum. The 
right blade is made to follow the left as a guide, but with its tip to 
the right side of the mother. Both blades are in the hollow of the 
sacrum, with their tips in opposite directions. The blades are then 
made to sweep over the head into position, when they lock. These 
blades are not equally rotated. In L.O.A. the right blade is almost in 
position, while the left sweeps over considerable of an arc. 

In posterior and transverse positions the head is never flexed 
normally. The forceps cannot, therefore, be applied to the long diam- 
eter of the head as they should be; and as such heads are high up, 
the tendency is to grasp the head with the toe rather than get above 
it. The blades are wide apart, and this fact gives a poor tractor, for 
the planes of the blades are more nearly parallel and do not grasp 
around the head. Attempt to correct this by rotating the blades is 
to invite disaster. The curve from toe to handle is too great to turn 
safely in the canal, i.e., the chord of the arc is greater than the canal 
width. But this does not prevent slight efforts, usually sufficient, 
with each pain the forceps being readjusted constantly and holding, 
as it were, what is gained from time to time. In other words, be very 
cautious and deliberate in your efforts of rotation, and, remembering 
that it does not occur until in the excavation and by the pelvic floor, 
put this rotation force on late, when the traction is directly anterior 
and the blades are low. You cannot injure the child with pressure 
by the clam if the forceps is of correct model ; but if the edge or toe 
be pressing the head, it can easily be depressed. It is the poorly 
adjusted forceps that injures. 



OPERATIVE OBSTETRICS. 293 

The ideal use of the forceps would be to use axis traction until 
the floor is reached, and then take it off and rotate, or follow rotation 
with the direct or even produce it. For this reason I am partial to 
the Cole forceps. It is correct in shape and thin in shank, and its 
perineal curve admits of nearly axis traction, at least parallel with it. 
The perineal curve makes it easy to apply, and it will go very high 
without pressure back on the perineum. 

The forceps always presupposes a possibility of practically nor- 
mal delivery except for a loss of uterine force. It is not an operative 
procedure for pelvic deformity, and its use must be in cases where the 
true internal conjugate is not under 3^2 inches (9 centimeters) ; 
below this, forceps cannot avail much and must not be attempted. 

To sum up, they are used: — 

During p'rst atage very rarely indeed; in cases possibly of rigid 
cervix, placenta pnevia, or loss of amnion. 

During the second stage the great cause is uterine inertia, a small 
vagina or rigidity of parts, a large head' or slight deformity, or want 
of flexion ; summed up as a disproportion between the force available 
and the resistance in front. 

Jn accidents, to effect immediate delivery: eclampsia, prolapse 
of cord, incipient rupture of womb, or to retard the head at the peri- 
neum. In rare cases, after rupture, to get the child. 
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VERSION. 

This is any manoeuvre to cause the unengaged child to present 
either cephalic or caudal pole at the superior strait. It is to make a 
bad condition a better one, and is usually changing a transverse or 
head into a podalic presentation. There can be but four primary 
modes of doing this: — 

1. Posterial, using gravity. 

2. External manipulation. 

3. Internal manipulation. 

4. A combining of external and internal manipulation. 

If the change is to the cephalic pole, it is termed version %y the 
head"; or caudal ^^y the breech"; so we could have either of these 
four by head or breech. Version is very old indeed, well known to 
even primitive races. The woman herself instinctively will press the 
abdomen after hours of labor. 

The contraindications, being here more important than the indi- 
cation, will be given first: — 

1. If the presenting part is firmly engaged it is positively not to 
be done, especially if it is out of the cervix. 

2. In the presence of BandFs ring, rupture is imminent and 
likely to occur if any movements add to the pressure, even the grasp- 
ing hand. 

3. Any condition rendering it dangerous or difficult, as a primi- 
para with rigid parts, hydrocephalus, dry labor with womb contracted 
on child, spasm of uterus, hysteria, epilepsy, eclampsia, abdominal 
fat, etc. 

There must be no engagement, a soft, yielding womb with plenty 
of amnia, the os dilated, and womb not irritable. It is positively indi- 
cated in brow, face, and shoulder presentations, and in more frankly 
transverse positions when these conditions are present rendering it 
possible. 

(294) 



1. Kequiring rapid delivery. 



3. Eendering aid a necessity. 
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It is indicated when : — 

Haemorrhage, concealed. 
Placenta prsevia. 
Eclampsia. 

Separation of placenta. 
Kupture of womb. 
Embolism and death. 

{Face and brow presentations. 
Prolapse of cord. 
Prolapse of arm or foot and hand. 
Uterine inertia. 
Large head. 
Bandl's ring forming. 
Eigid parts. 
Pelvic deformity. 
Transverse presentations. 
Only in death, haemorrhage from separation, and eclampsia is 
rapid delivery required. In placenta praBvia it is its own tampon. 
It is very rare indeed that it would be justified in case of BandPs ring, 
and then before it was actually present. In pelvic deformity and large 
head it would be proper in cases of slight discrepancy, capable of pass- 
ing the base, and on the principle that a ductile body can be drawn 
through what it cannot pass by pushing. If attempts at forceps have 
failed, it is certain that version will not deliver and something else 
must be done, for a retention ring is probably present. 

But little force can safely be put on the neck, and unless a finger 
can be placed in the mouth no great force should be applied lest birth 
palsy result — an accident by no means rare. It must be known to a 
certainty that the head can pass, and the contraction must not be 
under 8 centimeters. What the Walcher position will not do in the 
presence of strong pains, will be unsafe in version. 

The two postural versions can be dismissed as rarely being of any 
use. External version is a little better. The child may be straight- 
ened and will have to be held in place by pads and bandages, or it 
will relapse into its vicious position. External cephalic is very slow 
and useless unless the forceps are to be at once put on. It is best in 
the week prior to labor ; but the constant factor of deformity or vice 
of position will require padding and binding until the head engages. 
External podalic is even more rarely indicated or useful. In a 
lack of flexion of the head, recognized early before labor, it might be 
worth a trial. 
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The internal cephalic is rarely possible and is much harder than 
internal podalic. In theory, cephalic is better than podalic, but its 
difficulty is prohibitive. The head would have to be very small, as 
the hand and head are larger than the inlet. The shoulder must be 
j)ushed up and the hand swept over the head, levering it into position. 

Internal podalic is the only useful method, except the best of all 
soon to be described. It is very old, known to the Komans and re- 
vised by Ambrose Pare. It gives a quick, immediate delivery in emer- 
gencies and mild contractions. Every aseptic precaution should be 
used and the patient ana.*sthetized, to relax the parts rather than for 
the pain. The woman should be placed on her side toward which the 
feet point, so that they will be as low as possible, unless they are low, 
when the lithotomy position is better. The bladder and rectum must 
be empty. The hand, the palmar surface of which points to the child's 
belly, is the one to use, extended as in shaking hands. This hand, 
well lubricated, fingers together, forming a cone, is steadily pushed 
up into the womb. Gloves are a great advantage, from the ease with 
which they slip. If the membranes are intact, they must be ruptured 
and the cervix dilated. If a pain comes on, the hand is to be extended 
and left inert until it passes. One should work up easily, and never 
by a boring or twisting motion. The main thing is to take plenty of 
time and go high enough to got a foot. Despite the decisions as to 
which foot to grasp, f believe it best to take the first one, or both if 
they lie together. The anterior is the most favorable and can be 
caught usually between two fingers and brought down. In getting 
the foot down, the thigh must be flexed or the femur may be frac- 
tured. The foot or feet should be dragged down until the knee is at 
the vulva, when a fillet is put on and the rest usually left to nature. 
It is now a breech case. If one leg is up, it is a good dilator although 
your hand has already prepared the parts. Occasionally, in version 
as in breech cases, the extended arm may give trouble. Some of this 
danger may be prevented by bringing down an arm or arms into the 
vagina, if possible, before the feet are seized. The pressure of the 
uterus makes it very hard for any part once out to get back in again. 

Combined cephalic is of little, if any, utility, but the combined 
podalic, first recommended by Hohl, or the Braxton-Hicks is better 
even than internal podalic. The same description applies to both. 
In this last the other hand is used to push up the head. When this is 
done first, the feet will be found at, or very near, the cervix, and the 
whole hand does not ent(T the womb. It is the best and surest of all 
versions. Naturally the leg that tends to bring the occiput under the 
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pubes la die most ilesiral)lej and this choice can be L*xeremetl in a 
Rraxtou-Hicks_, where it could not he in simple internal i)odalic% In 
either of these, if the foot is out of reach the leg or knee is |nst as 
effec^tive. As in forceps, the foot is only to be pnlletl npon in the 
pre^enee of a pain, rnlei^s in a htirry to deliver, when the knee is 
out it is a normal breech an<] needn nothing more. If <me foot i^ np. 




¥i^. ^4.^nflivprv nf flio f[f:Ml AdTiiitthiff Air that the Child may 
Hnnxthe. (Uraxih?! a\d J ah man.) 



it protects the oorA. Xo confusion ought to Rrise as to the foot if it 
IB remembered that the elbow ]joints to the breech, the knee to the 
head ; the toes are of equal length, while the finders are not; and the 
thumb is at right angles to the hand. Rhonld the cord he around a 
limb, it mnfit be dif^engagcd. A great mistake is being in a hnrry^ 
anrl a peconrl is not to go higb enmigh and ho w^as^te time feeling 
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around. Get the foot and get it down ; if it is not the right one, slip 
on a fillet and get the right one. The near foot is best in dorso- 
anterior, the remote in dorso-posterior, and one foot is better than 
both as a rule. 

EXTRACTION OF THE HEAD IN BREECH. 

The method of Smillie is to place the child's belly on one arm, 
with one or two fingers in the month or on the chin, while the fingers 
of the other hand push up the occiput. 

Wigaud-Martin is the same, except that down pressure is made 
from above. 

Mauriceau's method has two fingers in the mouth and the pres- 
sure is over the neck and clavicles. 

The Prague method has the finger over the clavicles, but the feet 
are grasped and lifted by the other hand. 

Deventer's is the same as above, except that the body is dropped 
and the head delivered occiput first in fiexion. 

SYMPHYSEOTOMY. 

The rami have been cut on either side of the symphysis, rami and 
symphysis, rami of ischii, and pubes on both sides, etc., to gain room. 
These are curiosities and not recognized procedures. 

Symphyseotomy is an operation to enlarge the inlet of the pelvis 
by cutting the cartilage at the symphysis pubis and separating the 
iliae. It may be done alone or as an adjuvant, or preliminary to some 
other procedure, as forceps, version, etc. No course is complete with- 
out a knowledge of it, and it should not be condemned unheard ; but 
I do not consider that it has any place in obstetrics. This operation 
has had a peculiar history, being enthusiastically taken up about once 
in each generation and being as suddenly dropped, as a new set of 
men learn its long list of disastrous consequences. 

It was first suggested by Jean Claude de la Courvee, a French 
physician in Warsaw, in 1598. In 1644. he performed it in a dying 
woman and saved the child. Then it was forgotten. In 1766 Joseph 
Jacques Plunek, in Hungary, operated in the same way and saved the 
child. Two years later (1768) a French student, Jean Eene Sigault, 
of Paris, made it the subject of his graduation thesis and urged it 
upon the living woman. In 1774, six years later, it was done on a 
living woman at ^N'aples by Domenio Farrara, a pupil of Sigault, but 
the woman died. In 1777 Sigault did it in Paris. Both mother and 
child lived, the former with a vesico-vaginal fistula and never after 
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was able to walk. At tliis time section was iiuifoniily fatal, and even 
with this end tlie resnlt \vm considert;d brilliant. It was enthnsiastic* 
ally dune in no Icj^?^ tlnin 3o casein hi^tween 1777 and 1787^ but witb 
tinifoniily bad results. 

From 17B7 to 1858 eonie !^1 operations were done, inoetly in 
Italy J where it was remembered. In IHflO a new revival began. Prior 
to 18tiG Harris J of PhUadelphia, enuld only find 100 recorded eases 
in all literature, having a maternal mortality of 'M per cent, and 
fcetal of 65 per cent. In January, 18(>6, Ottavio Morrisani, in 
Naples, saved both mother and child. For twenty-five year^, r.^,, until 
ISTSj Morrisaui and his pupils did snme 71 operations, with a mater* 
nal mortality of 25 per cent. From 1878 to 18J>1 there were 34 
operations, all in Italy. 

In January, 189S, Spinel) i published a history of these !:?4 cases, 
and another revival began. In February, 1893, Piuaud, of Pans, 




Fig, 95,— The G^iINati Knife. 



operated, and did 10 the same year. In Scptcniber, 18J>*3, Harris, of 
Philadelphia, read a paper on this new operation, and September 
SOtli, Jewctt, of Xew York, performed the first operation in the 
western hemisphere, followed a few days later by Hirst, of Philadel- 
phia. It bad a run in tlie United States far al)out six years, and has 
again ^one into hibernation. 

The mortality is sonjewhat unsettled. Morrisani, in his first 50 
caseSj lost 20 per cent, Pinaml admits 11 per cent. Of *310 eases 
since 1886, i.e., with aseptic methods, the niaternal mortality was 
12.85 per cent., fcetal 20. S per cent. The fi rgt 72 operations in the 
United States ijave 14 per cent, and 2i> per cent. At Baudeloeque'e 
clinic, from 1803 to 1804, in 49 eases, the nmrtality was H per eent, 
and 10 per cent.; yet Zweifel, with 31, Bar with 23, and Kustner 
with 7, report no dertths, A late series of American cases gave 13.7 
per cent, and 3ri,rj per t^nt. Jt is safe to sum it up as having a mor- 
tality in the hands of a fair surgeon, in good surrmmdings and favor- 
able caseB, of 12 per cent, to 14 per eent. to the mother and 20 per cent. 
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to 25 per cent, to the child. Many, if not all, children require resus- 
citation and are often still-bom. 

The separation occurs by a combination of three acts: — 

1. Movement of the pubes outward by rotation of the innomi- 
nate bones on a vertical axis through the saero-iliac joints. 

2. Rotation of the bones on a transverse horizontal axis, carry- 
ing the pubes downward. 

3. Rotation of each iliac on its own axis, so as to become more 
erect and vertical, the crests even a})proaching each other. 

It is in reality an exaggerated \Yalcher position. 

The extreme limit that the symphysis must be allowed to sepa- 
rate is 7 centimeters (2% inches), which rarely gives over ^,/> centi- 
meter (V.-, inch) to the true conjugate. The sacro-iliac ligaments 
will rupture on separation of from 4 to !) centimeters, but when soft- 
ened by pregnancy 7 centimeters may be considered the limit. This 
will increase the conjugate vera ^/^ centimeter (^/- inch), the trans- 
verse 2 centimeters (% inch), and the oblique 21/2 centimeters (1 
inch). The occipital prominence will project between the separated 
bones, about 1 centimeter (-/r, inc-h), so that we increase the conjugate 
vera 2 centimeters (% inch). In general, for every one inch of gap 
(2V1> centimeters) there is y^ centimeter (14 inch) added to the true 
conjugate. The actual method of operating varies a little. Mor- 
risani cuts down to the upper border of the pubes and passes a Gal- 
biati knife behind and downward, then cuts up and forward. Pinaud 
cuts to the joint in front, but nearly always injures the vessels of the 
clitoris. The American operators usually do what is called a subcu- 
taneous operation. Following whatever method is used, the delivery 
also varies a little. Zweifel waits twelve hours for normal labor. 
!Morrisani uses forceps in one-fourth of his cases, and Garrigues 
always and at once. 

The woman is prepared by shaving and sterilizing, and bladder 
and rectum washed out. The symphysis is often marked by a slight 
depression and occasionally motion. It is rarely in the exact median 
line. 

In the Morrisani operation a transverse incision 3 centimeters 
long is made 1 centimeter above the bone, exposing its border. The 
finger is passed behind and the urethra pushed to one side by a sound. 
A Galbiati knife is passed and a cut is made up and forward. The 
skin is stitched and a plaster spica bandage applied. 

Pinaud cuts from 8 to 10 centimeters in the center line from 
above the bone to clitoris. The recti are separated and a finger placed 
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beliiofl. Tlie union is ciU from almve flmvinninl, tlie subpubic llga- 
ment last. 

The American pliiii : lloU] the ureOira to one side, Pinictifre a 
little above the nrvh and under the elevated clitoris. The left firt^t 
finger in vagina is held back of the .joint. A tenotomy knife in passed 
up close to this bone, emerging jnst above the symphysig and in the 
median line, A probe-pointed bistoury is substituted and meets the 
vaginal finger and is drami tlown mitil the union is felt to give. 




Fig. 00. — Showing Ril;aiuu uf AtljiictMit Rtruottir<*ft to Sytiipliyaist. 
A, VesHeis of the Clitciria; >i, Symphiai}^ Pvibi?^; B, Bullii V'fstilmli* 
C, Ainnirm; /K Bhuliler — Hiprhr-r tluni rsuul ; /', Ppritoneum; H, 
Anterior Lip of Cenix* (Grandin and J arm ax.) 



The siibpubie liganient ninst be eut at the time of the operation, or 
it will tear off suddenly and lacerate the vaginal vault. The pelvis 
must be held by a firm lashing or sling of canvas which will abso- 
lutely prevent too wifle a separation, and after delivery the bladder 
must be pushed back or it will be caught between the bones. The 
knees are bound and the bones held firmly together, and it is safest 
to keep tlie wouuui in a sling or hammock for forty days. I/ateral 
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pads to prevent rocking are not so good. Wiring and suturing has not 
been satisfactory. 

The operation may be complicated by excessive fat hiding the 
landmarks, a bulging of womb over the symphysis, ossification of the 
joint, and the latter is rarely in the median line. The procedure may 
be very simple or extremely complex. The operation abounds in acci- 
dents and postpartum complications; 30 per cent, have sepsis, mild 
or severe. Great injury to soft parts is the rule, and even when the 
woman recovers she is often crippled for life. Some of the following 
observed consequences are certain to happen: haematoma, abscess, 
vesico-vaginal fistula, cystitis, lymphangitis, incontinence of urine, 
paralysis of bladder, bed-sores, myelitis, neuralgia, sacro-iliac arthri- 
tis or suppuration, caries, laceration of clitoris, vagina, corpora caver- 
nosa or bladder, permanent inability to walk, sequestra of bone, gen- 
eral sepsis (33 per cent.), prolapse of bladder and womb, great haem- 
orrhage from torn veins, or persistent pain. In no case is a second 
child bom normally. There are always cicatrices and contractions. 
The stay in bed will be from five weeks to ten months, and there is 
some play (1 to 3 centimeters) at the symphysis in favorable cases. 

Morrisani claimed for symphyseotomy a well-defined place be- 
tween premature labor and section, between 8.8 centimeters and 6.7 
centimeters (3.46 and 2.64 inches). In general, nothing can pass 
below 5 centimeters (2 inches) ; between 5 centimeters and 8 centi- 
meters (2 and 3% inches) a dead and crushed child can pass; below 
8 centimeters (314 inches) no living child can pass. 

The lowest limit of version is 8V2 centimeters (3% inches), 
which, with a Walcher giving 3 centimeters v(% inch), would be 8 
centimeters (3 inches). This operation, then, can never be a rival 
of version, only of section. Now section is required below 6 centi- 
meters (21/2 inches). Between 6 centimeters and Si/4 centimeters 
(2^2 and 3 inches) — a very small margin indeed — do they overlap. 
Section has a lower mortality (8 per cent.) than symphyseotomy (11 
per cent.), and is easier to perform. T should certainly say if version 
was not possible then the next stop is section. If the child is dead, 
then cranioclasm. I can see no place for this operation. 

HEBOTOMY. 

Some ten years ago, because of the dangers of symphyseotomy, 
Gigli devised a cutting of the pelvis l)y a special saw, just to one side 
of the symphysis. Bauoreisen, December 19, 1905, reports 107 cases 
of this operation, modified a little by nearly every operator, with a 



very low mortalit3% 4 per cent. While the dangers of separation are 
the same, the one is opening a Joint, the other is a resection of bonej 
which readily heals and leaves no mobility* Being to one side^ the 
clitoris and iirethra are reasonably free from wounding. It is even 
claimed that the pelvis is left permanently larger after the operation 
from the resulting callus between the ends; they also urge no attempt 
at nnion of the ends in order to gain this very result. 

The best method is diat of Walcher, who cuts tlie pnbes subcu- 
taneonsly by two slight punctures^ easily i?enled with coilodioiij and 
passes a blunt needle to carry a saw. The needle is passed upward 
from the labium major a, internal to tlie crest of the elitorls^ and 
avoids the great iiiemorrhages when this is wounded, Williams and 
others cnt down to the bone, and the latter uses a copper sound to 
follow the bone and prepare the way for the mw. 



OESAREAN SECTION, 

Caesarean Beetion, or biporo-hysterotomy, is the removal of the 
child by an incision through the abdomen and womb. It is derived 
from Caeso matris tdero^ not from the myth that Jnlins Caesar was 
so delivered. The law of Nnma Pompilius made it compulsory to cnt 
open every woman dying hde in pregnancy. This procedure hasi never 
been lost sight of even during the Renaissance. The first successful 
case was by Jacob Xufer, in LnOO, on his own wife. F. Eaiiss^t, in 
1581, reported nine doubtful cases. Sutures were first put in the 
womb by Lebos in 17G9 and was severely criticized by Smillie» Leveret, 
^'e]pean, and Baudeloeque. 

Hippocrates, Galen, Celsns, ArietseuSj and others mention sec- 
tion, but probably only on the dyin^ woman. There are many scat- 
tered instances of it, however, that would indicate that it was a 
recognized procedure on the living. The operation has been tlepicted 
in "Roman sculpture, ^Esculaplns ts said to have been so delivered; 
Bacchus, from Semele ; one of the kings of Navarre ; Andrea Doria, 
doge of A^iice; Pope Gregory XIV, Robert II of Scotland, and Jane 
SevTnouT, wife of Edward YT, These show a famiHarity at various 
times and in widely separated localities. Section has been done re- 
peatedly on the same woman, Michaelis, of Kiel, so delivering a 
woman in 1806, 1830, 183^, and 1836, Filkin even knew of its being 
done in native tribes of Africa. Women have performed it on them- 
selves, as well as RiiTering it from cannon-balls, homs of cattle, etc. 
The child can be saved for a considerable time, too, after the death 
of the mother, as late as two hours in one case ; Tarnier so delivered 
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a living child three-fourths of an hour, and Playfair one-half hour. 
In Macbeth, act V, scene VII, occurs the passage, "and let the angel 
whom thou hast served tell thee, Macduff was from*his mother^s womb 
untimely ripped^'; act lY, scene I, "for none of woman born shall 
harm Macbeth/' 

In preaseptid days it was practically death to the mother from 
sepsis and haemorrhage, and was condemned by Pare and Mauriceau. 
Even up to 1876, when Edward Porro described his pan-hysterec- 
tomy, the mortality was G6 per cent. Before his time the womb proper 
was not sutured, as it was thought that uterine action would tear out 
the sutures. 

The modern operation is essentially that first announced by 
Sanger, of Leipsic, in 1883. The three factors of aseptic technique, 
careful suturing, and early operation have reduced the mortality from 
66 per cent, of mothers and many children to 10 per cent, of mothers 
and 5 per cent, of children. It is as safe to the mother as craniotomy, 
and saves the child. The tearful and intense appeal of R. Beverly 
Cole — ^my preceptor and predecessor, of beloved memory — ^against 
the soul-danming operation of child-murder need not be uttered to- 
day. While 10 per cent, may be taken for the mortality of all cases, 
it is much less when the case has been carefully supervised. The 
majority are among the poor and rachitic, under the care of a mid- 
wife it may be for days, imtil exhausted and septic. A neighboring 
physician is then called, the condition recognized, and the patient 
rushed to a hospital in the very worst possible shape for any operation. 
Leopold collected 100 consecutive operations, and in the first 68 has 
a mortality of 5.8 per cent., and in the last 27 had 3.7 per cent. In 
uninfected cases the mortality will be under 4 per cent, and no chil- 
dren lost from the operation per se. 

The Sanger operation is as follows : — 

There are two incisions — a long sweep from above the umbilicus 
to the pubes, and a six- or seven-inch incision below the navel, as in 
laparotomy. The first is advantageous in rendering the after-steps 
and the prevention of fluid in the abdomen easier, but leaves a long, 
unsightly scar, with its danger of stitch abscess and a weakness of 
the abdominal wall. The next step is to straighten the Xvomb and to 
bring it up to the opening, and surround the cervix by a rubber tub- 
ing, or have the arteries held by the hands of an assistant. The 
whole field should be surrounded with hot towels, holding the intes- 
tines back. Although it is advantageous to know beforehand the posi- 
tion of the placenta, a long median incision is made regardless of it. 
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This cut should be at least five, better six, inches long. A little device 
of Munro Cameron has practically done away with the usual sharp 
hajmorrhage upon incising the womb. He softens a gutta percha 
pessary until it is flat, and has it pressed down firmly on the womb 
around the place of incision. This compresses the vessels to a point 
where this usually bloody step in the operation is almost free from 
more than an oozing until the child is extracted, when the contraction 
is sufficient. 

It is of positive advantage to find the placenta in front and in 
the path of the incision, for it is the more easily held and compressed 
by the hands of the assistant when the child is out. 




Fig. 97. — Showing Sutures Passed, tlie I^oops l^ncut. (Grandin and 

Jarman.) 

The transverse incision into the womb, advocated by some, is to 
b'e condemned. It has been known to rupture, and is crosswise to 
the line of contraction. If the line is vertical, the womb adheres to 
the abdominal wall and a second operation will be extraperitoneal, 
especially if, as sugested by Kelly, the omentum be drawn down be- 
hind the womb instead of in front, to wall of! the intestines from 
possible infection. 

No time is to be lost in extracting the child by grasping the first 
part available. It is not necessary, as once thought, to get the head. 
Fterine haemorrhage will not stop until contraction occurs, and will 
begin when the womb is open. The child should be removed with the 
gush of water if possible, and handed to an assistant, who clamps the 
cord with artery forceps and cuts between them. The operator then 

20 
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instantly plunges his hand into the womb, grasps the placenta, and 
squeezes it as a sponge until it loosens and is removed, when the 
membranes are stripped off. Haemorrhage usually ceases at once when 
the womb is empty. A saline douche is given. 

The sutures of heavy gut are in three layers. The first is a 
through-and -through interrupted suture of the muscularis, about one- 
half inch apart. The pressure on the arteries should be slackened 
here and any prominent bleeding parts inclosed. The second set — 
also interrupted — embrace the uterine peritoneum and bury the first; 
and lastly a second running stitch is put in the peritoneum over tlie 
first. It is important to close the peritoneum over the lower part of 
the womb, as here is where trouble may occur. It is a disadvantage 
to dry or dust the interior of the womb. The abdomen is flushed with 
saline solution and the walls closed as in any laparotomy. Ergotin 
should be given hypodermically. It is a mistake to constrict the womb 
with a band too long or too tightly, as it favors paralyses and sub- 
sequent haemorrhage. 

As a rule, most operators advise against dilating the cervix, 
though some dilate and pack. At term it is usually sufficient to in- 
sure drainage. 

The moment the baby is extracted and the cord cut, it should 
be taken by a nurse, at once inverted, and means taken to resuscitate 
it. Often the shock of the cold air before the baby can be extracted 
is sufficient to cause it to inhale the liquor amnii. The majority 
of cases will require some persuasion before they cry in the usual 
vigorous manner. 

A failure to breathe on the part of the woman when the abdomen 
is opened is not a contraindication. The moment the womb is opened 
and the pressure on the diaphragm relieved she will begin again. 

The Porro operation is a removal of the pregnant womb and 
prevents conception again, but is not required except when all the 
structures are septic and a total ablation seems advisable, as in infec- 
tion, cancer, tumors, etc. 

The womb is brought out of the abdomen as in the Sanger opera- 
tion, and ligated with tubing. A rubber dam is drawn over the womb, 
to prevent septic matter entering the abdomen, and the child and 
placenta removed as in the Sanger. The womb is then cut away below 
the tubing and above pins placed to retain it, leaving peritoneum 
enough to cover the stump. This stump is cauterized. The old 
method was to leave th(^ stump in the lower angle of the wound, 
stitching the peritoneum around it ; but the later method is to close 
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the peritoneum over it and drop back in the abdomen, or remove 
womb and cervix and close the vagina, turning into that canal all raw 
eiirfaces. The etoee proximity of the bladder must not be loi^t sight 
of, nor that organ injured. The instmments required for a Sanger 
soc^tion are simple and at the command of any man. The operation is 
one that any competent man at abdoiainal work can do, and the great 
value of section is the fact that it can be done anwhere and every- 
where, wlien special instruments and techniqnej as In a symphyseot- 
omy^ are not available. 

The question of sterilizing the woman by ligation of the tubes, 
cutting them from the womb and closing the peritoneum over them 
i?liou]d be decided he fore the operation, if possible, and by the woman 
herself. I should not lightly leave but the one child between the 
woman and maternity unless she demanded it, but w^ould do largely 
as she wished^ especially if the deformity were not one that would 
make premature delivery an impossibility. Swiger's great improve- 
ment was the suturing of the \voud>. 

The indi cations for section may be absolute or relative. It is ab- 
solute when the true conjugate is less than (> centimeters (S^i inches )j 
or where blocked by tumors, or for any reason even a dead child could 
not be otherwise delivered. The relative indications must vary with 
every case with a conjugate vera of G centimeters (Si/o inches) to a 
point when it is ]>orn naturally. The only other procedures are ver* 
sion, forceps, symphyseotomy, and craniotijmy. Forceps are not com- 
parable, for thej are simply aids of weak uterine force. I have ex- 
pressed myself as to symphyseotomy and craniotomy on the living 
child, which is not to be considered. Conservative section is the com- 
ing operation, and will be done with increased frequency. It will 
soon be a very poor obstetrician who is not able to do at least this 
much. I sliauid consider section as reaching from (> et^ntimeters (S% 
inches) to version on the living child and to craniotomy on the dead 
one. In mild degrees of contracture, premature delivery should he 
tried and the baby share in the risk. Repeated gestation will result 
in at least one living child. 

Section is l>ei^t done at term, before the membranes have been 
ruptured, in a hospital, and with trained help. It is not wise to wait 
for fjains, which may start at any time in the twenty-four hours and 
force an o|>eration at night; and if the date is reasonably certain, a 
few days prior to labor is the elective time. Recti on in placenta 
pra^via is rarely indicated, as it has an even higher mortality and is 
usually in the presence of a woman w^ak and anaemic. It would only 
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be considered in a case of central praevia. Version will usually be 
the operation of choice. Early, before haemorrhage, the woman can 
be safely delivered ; later, the anaemia is a bar to section. It is not a 
routine procedure, but may exceptionally, in special cases, be perfectly 
justifiable. 

In contracted pelvis and praevia the necessary delay may allow 
of fatal haemorrhage, and in such case section should be done even 
in measurements not strictly demanding it. Section is never done 
except for a viable child and in placenta praevia centralis where the 
woman will never go to term. 

Vaginal section in praevia is all wrong, because here the veins 
are greatly enlarged from the placenta and haemorrhage would be 
frightful. 

The dangers of section are sepsis, haemorrhage, shock (especially 
if it is a Porro operation), embolism of air. 

Voorhees claims its absolute indication is 7 centimeters or less. 

Williams would not submit a "pauper patient" to danger of a 
second section, but would a "woman in the upper walks of life." It 
is wrong to draw such a line. Infected cases should be treated by a 
Porro, and if clean by a Sanger. 

There is no danger of a rupture of the womb on second preg- 
nancy. There are always some adhesions, but no worse than in fixa- 
tion. They lengthen out, but may be a real danger for other reasons. 

The operation should be done before labor for: — 

1. If prolonged, the woman is weak. 

2. Atony of womb and less resistance. 

3. Effete substances in the blood — auto-infection. 

4. Secretions in uterus and vagina may be infected. 

5. Head moulded in inlet. 

6. Attempts by forceps may have injured the child. 

VAGINAL C^CSAREAN SECTION. 

In 1896 DUhrssen proposed section from the vagina^ that route 
being fashionable then. He opened the anterior cul'de-sac and pulled 
down the womb to prevent bleeding, and split it up in the anterior 
median line, delivered the child and placenta, and removed the uterus. 
Tip to 1900 he performed it 22 times, but had no imitators. He also 
made a posterior incision, when room was not sufficient, which opened 
the peritoneum. A sharp distinction must be made between this and 
merely cervical incisions. The cervix should never be incised laterally, 
because of the haemorrhage met with. 
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Frisch, of Germany, has made a cross incision from tube to tube, 
but I cannot find that it was ever done in the United States. The 
vaginal route is not applicable to every case nor by every operator, 
and I can see no advantages over the more open and safer abdominal 
route. 

I can see no advantage in the Frisch incision nor in the Duhrssen 
vaginal section, over the abdominal opening. It is certainly much 
more difficult and dangerous, with no adequate gain. Care must be 
taken by the operator to place the upper sutures before the child is 
bom, as it would be nearly impossible to do so afterward. 



CHAPTER XXIII. 

OPERATIVE OBSTETRICS. 

PREMATURE ENDING OF PREGNANCY. 

Abortiox is the premature delivery of the ovum prior to the 
attachment of the placenta at the third month — ^twelve weeks. 

Miscarriage is from the twelfth week to the seventh month, or 
viability of the foetus. From the seventh month to end of term it 
is premature delivery. Some writers extend abortion to cover mis- 
carriage, but the placental attachment marks such a change in the 
clinical picture that the distinction should be made under some name. 
In the United States the term abortion has a sense of criminality 
foreign to it. To this the term of criminal abortion, or more often 
miscarriage, should be used, reserving, if legal, the expression ^^ter- 
mination of pregnancy.^ The ending of miscarriage at the seventh 
month is arbitrary, as a very few can be saved under that age. Other 
terms are used, as : — 

Complete or incomplete, referring to whether all the products of 
conception be passed. 

Concealed, when the foetus dies, but is in whole retained. 

Inevitable, when the symptoms increase and the foetus is dead. 

Missed, is a concealed with long retention of the foetus. 

Habitual, when there is a history of prior abortions at about the 
same time. 

Criminal, induced or spontaneous, referring to its causation. 

In missed abortion the foetus may be retained a long time, the 
chorion developing into a uterine mole, or the changes incident to a 
foetus retained and mentioned under twins. 

Methods of inducing miscarriages are as follows (those starting 
uterine action directly) : — 

1. Pelzer's method is to inject glycerine between the membranes 
and uterine wall. Exosmosis of liquor amnii will cause a shrinkage. 
It is also an irritant to the muscle, and is usually efficient; but it is 
apt to be absorbed, and wlien so it is a poisonous irritant to the kid- 
neys, with haemoglobinuria and nephritis as a sequel. 

2. Scheele's method is to puncture the membranes. There is 
great danger of pushing the instrument through the soft uterine walL . 

(310) 



OPERATIVE OBSTETRICS. 311 

This method is very prompt and sure, and often done by women on 
themselves. The fcetus then acts as a foreign body and is expelled. 
It should never be done when the child is viable, as a dry labor results. 

3. The Farradic current has been used to directly stimulate con- 
traction, but it is uncertain. 

4. Injection of water between the membranes is Cohen's method. 
A few cases of sudden death have occurred. 

5. Krause's method is to pass up one or more soft catheters 
between the membranes and wall. The usual size is a No. 12 French, 
disinfected and pushed to the fundus. The placental site must be 
avoided, or a concealed haemorrhage occurs and the patient will suc- 
cumb. Several such may be used if, as often happens, one does not 
start the action, and it is held in place by a tampon. Usually pains 
start in less than twenty-four hours. It is sure and safe if the mem- 
branes be not ruptured and the placental site avoided. These act by 
dilating the cervix and so start uterine action. 

6. Kiwisch's method is the injection of a stream of hot water — 
106° — against the vaginal vault with some force and for a consid- 
erable time. It is very harmless and reasonably sure. The later the 
more certain it is to act. 

Vaginal packs are useless; cervical packs will sometimes act in 
time. Packing of the lower segment, with considerable separation 
of membranes, is more efficient, but not always sure. 

Rapid dilatation of the cervix by the fingers or instruments and 
curetting out of all products at one sitting is quick, but attended with 
considerable shock. It should never be done except under absolute 
aseptic conditions. Haemorrhage is severe, but soon checked by hot 
douches. 

The use of Barnes's or Voorhees's bags or the champetier de Ribes 
is certain, and for premature deliveries a close approximation to 
nature. There is a risk from sepsis. 

For an abortion or early miscarriage the Krause method, if in 
no hurry, or the immediate dilatation and curettage if speed is re- 
quired, are the best. For starting premature delivery, the slower the 
method and the nearer to natural conditions, the better; and here 
the bags are the best, preceded by the Krause method. In this last 
condition the muscular force of the fundus is able to dilate the cervix, 
which is thin and dilatable. The efficiency of the bag is greatly 
increased by steady or rhythmical tension — eight pounds — on the 
tube. In miscarriage the liquor amnii is of no consequence, while 
it means much to conserve it in premature delivery. One is a viola- 
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tion of natural processes, the other is previous only. In a sponta- 
neous miscarriage the child dies from the separation of the placenta, 
wliich is expelled witli or soon after the foetus, or if not, is loose in 
the womb. When miscarriage is induced the placenta is attached; 
and after tlie foetus passes, it is retained and rarely separates without 
the use of the curette. It is the placenta that causes the danger, and 
there can be no safety until it is removed. At the third month the 
foetus will pass through a much smaller cervix than the placenta. In 
abortion the ovum passes usually entire in a clot and often unsus- 
pected, the woman having, as she thinks, a profuse flow after a 
month's suppression. 

Miscarriage may have to be induced, but never without con- 
sultation and in the presence of grave danger to the mother. Don't 
dare to do it alone, with no one to share the responsibility with you. 
It is overstepping the rule of saving life to take it, and it should be 
done only to save a more useful being. Some of the conditions that 
force it upon us are : — 

A conjugate vera of less than 8 centimeters (3 inches) unless 
section is contemplated. 

Placenta praevia. 

Malignant vomiting and eclampsia, diabetes, goitre, heart dis- 
ease^ aneurism, etc. 

Cancer of the womb. 

Advanced tuberculosis. 

I am not here speaking of induced labor, which is perfectly justi- 
fiable in many less serious conditions. There is a great difference 
between taking the life of the foetus and having it share in the danger. 

Contrary to public opinion, drugs will not cause miscarriage un- 
less given in dangerous doses. The only sure and safe method is a 
strictly aseptic operation. 

Late habitual miscarriage has been successfully treated by 5- 
grain doses of potassium chlorate t.i.d., with a fair hope of the child 
being carried to term. No anaemia seems to follow, although the 
chlorate may be combined with iron with good effect. How or why 
it acts is not known, nor whether it would be equally effective in abor- 
tions. It is also a very good treatment for the endometritis that may 
be seen prior to such conditions. 

Loss of the foetus is common. Very few women but have lost 
one or two; 37 per cent, of women under 30 have had this experi- 
ence. Xature is lavish in efforts to reproduce. From the child at birth 
back to the ovum is a regular increase of loss. Physiological miscar- 
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riages to labor are as five to one. The usual time, probably because 
of some placental disease, seems to be at or near the third month. 
The causes for miscarriages naturally class themselves into maternal 
and foetal. 

Under the maternal there is a long list of congestions of all kinds, 
toxaemias and eruptive diseases, irritability and uterine inflamma- 
tions, hydramiia of blood, mental or physical shock. 

• Under foetal are syphilis, death from blows or lowered vitality, 
low attachment of the placenta, or an ovum reaching the womb only 
to find the membrane unfitted for attachment, etc. 

The fact that primiparjc rarely abort would seem to show a 
causal relationship to multiplicity, but we know so little of the inner 
chemico-histology of reproduction that we can only class some obvious 
reasons. A peculiarity is the habit of aborting at certain periods of 
gestation, especially apt to occur after a few induced miscarriages. 
Xo matter, then, how ardently the woman may desire children, out- 
raged nature exacts its punishment. It is much more dangerous than 
labor because of: — 

Membranes retained. Haemorrhage. 

Feeble womb. Sepsis. 

Shock. 

The symptoms vary with the time of gestation, from an excessive 
menstruation to a full-term labor. At the third month there is a 
fairly uniform type that must be understood. It has three stages, as 
in labor. The first is marked by cramping ])ains, colicky in character, 
backache, nausea, pallor, prostration, ccmsiderable "show," and a 
peculiar nervous condition, especially if induced, not seen in labor. 
She feels like "flying to pieces.^' Considerable weight, heaviness, and 
congestion are complained of. The "show" is not mucous as in labor, 
but a passage of clotted blood more or less })rofuse. The liquor amnii 
is small in amount and the membrane is ruptured in the beginning, 
80 no gush of fluid marks completion of this stage. The second stage 
has no mechanism — the fcrtus is extruded when the cervix is dilated. 
The placenta may, in favorable cases, if spontaneous, pass with the 
foetus, but usually it does not, and the delicate cord is ruptured, leav- 
ing the placenta behind. The first and second stages may last a few 
hours or days, and are not dangerous. They are prolonged because 
of the weakness of the womb in muscular strength. There are now 
some hours of respite, and the woman may even get up, when "flood- 
ing*' comes -on, and very likely until now she has sent for no one. 

The placenta is intimately attached to the womb. It has not 
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"ripened" or been prepared for separation, and so is firmly adherent. 
The womb at this time has considerable dilating, but very little con- 
tracting, function, and there is little diminution in size when the 
foetus is expelled. The placental site is no smaller, and the womb 
does not spring off the placenta as would be the case at term. It 
separates by partial tears as the womb endeavors to expel it, and the 
contraction also closes the cervix, both cervix and fundus being nearly 
of equal strength. The result is a series of "flooding*^ with each 
partial separation, and when it does come free it is only to find a 
cervix that prevents its expulsion, while it holds apart the walls and 
leaves the open sini to freely bleed. These hfemorrhages are not usu- 
ally hard to check, but become very exhausting and recur until the 
uterine action on a cervix relaxed by the anaemia of severe exhaus- 
tion allows it to escape. This will take days, and the placenta becomes 
infected and putrescent. Sepsis is, as a rule, added to the condition. 

The condition in the first stage must be diagnosed from menor- 
rhagia, metrorrhagia, and dysmenorrhoea, none of which should pre- 
sent great difficulty with the signs of pregnancy and especially ectopic 
gestation. In abortion, during a pain the ovum may be felt to bulge 
as a clot would not, and the normal antiflexion of the womb is lost. 
The diagnosis of an ectopic must be carefully considered and con- 
trasted. 

The mortality of miscarriage is not great in spontaneous cases, 
because the placenta is detached early, but is very high in the induced. 
Shock, sepsis, perforations, haemorrhage, and retention of the pla- 
centa cause the great difference. The morbidity has a long train of 
evils. Sepsis, sterility, endometritis, habitual abortions, anaemia and 
shock are seen, and few women recover sound health after induced 
miscarriages. The shock is as great as after a capital operation. JXhe 
■treatment is to put the woman to bed in the dark and quiet. Bro- 
mides, chloral, and opiates are needed to insure this. Keep her so 
until the miscarriage is inevitable; and when this is known, then 
there is but one treatment, and that is to empty the womb as soon 
as possible. During the first stage packing the cervix and tampons 
should be used. I have known the womb to retract from the tampon 
and squeeze out everything, but this need not be expected. As a rule, 
the pains cease, and on removal of the tampon the foetus, but not the 
placenta, is found. 

The woman should be chloroformed, on a table, and the cervix 
dilated, if not already so, to a point of admitting one or two fingers. 
The blunt curette should run over the womb and loosen the placenta s 
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entirely, which is then seized and withdrawn as a whole if possible. 
Do not rest until it is all out. The placental tissue is easily told, 
from its pale and granular appearance.* Bleeding may be free, but 
is soon checked by hot irrigation. Great care must be used not to 
perforate the soft uterine wall. This accident has happened in the 
hands of many competent men. 

Involution is rapid, but subsequent endometritis very common. 
The subsequent treatment is the same as after labor — ^giving ergot and 
ten days^ rest in bed. No matter how easy and free from haemor- 
rhage the woman is, if the placenta is retained, go after it at once, 
for unless you do so haemorrhage is a certainty. No matter how it is 
bleeding, get all the placenta when operating, for the surest way of 
checking the haemorrhage is to remove the placenta. 

CRIMINAL ABORTION. 

Criminal abortion is the destruction and removal of the foetus 
from the womb, prior to quickening as a rule. It is very common, 
but how often done the all-seeing eye alone knows ; but every hamlet 
almost, and every city, swarms with professional abortionists. Only 
persons lost to all moral sense engage in this wholesale murder. They 
are either too ignorant or lacking in conscientiousness to be aseptic, 
for secrecy and asepsis don't go together. But the womb will stand 
much abuse and the effects are not immediately apparent; yet the 
frequency of the sudden deaths in the offices of these fiends attests 
both to its prevalence and its dangers. The sequelae of abortion are : — 

Death from shock. Metro-peritonitis. 

Perforation. Pyaemia. 

Air embolism. Septicaemia. 

Endometritis — very common. Milk leg of veins. 

Uterine abscess. Sapremia. 

Endosalpingitis. Haematocele. 

Ovarian abscess. Tetanus — fairly common. 

Tubo-ovarian abscess. 
It is a crime seldom mentioned by Protestant ministers, who 
seem too wrapped up in contemplation of the glories to come to look 
aside and give the warning advice their congregations need, and who 
often sin through ignorance. The Catholic Church has and does con- 
demn this practice in no unmeasured terms — all honor to them for 
it. It' is murder in the first degree, with malice aforethought and 
deliberate intent, worse because of the very helplessness of the victim, 
and most inhuman of all murders, for the very parent is the aggressor 
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who should by human and divine law cherish it in its helplessness. 
Mothers even teach it to their daughters, and in some places the in- 
struments are publicly hawked upon the streets. 

It is not always woman's criminality that leads her to this, but 
her ignorance. There is a common belief that the child is a part of 
the mother and has no life until a certain age, and the woman can 
morally do as she pleases with an integral part of herself. This is 
not true. The child is an individual being from the moment of its 
conception, and no more a part of the woman than a graft carried to 
a distant tree is another orchard. It is a parasite on the mother, 
with no nervous, vascular, or structural connection whatever. The 
baby at birth is as much dependent on the mother as it was for a 
considerable period before, and nowhere is there a line dividing it 
from being a human individual. In fact, it would be more honorable, 
because showing bravery in assuming a risk, to kill the child after 
the birth, when a wail of protest, however feeble, might summon help. 

Would that mankind could learn that the sexual instinct is only 
intended for procreation, and that woman's place in nature is to con- 
tribute to that end! That it is a noble aim, the universality and 
strength of sexuality proves. Woman to-day, with her greater suf- 
frage, has forgotten this in her new-found freedom. She is reck- 
lessly throwing away work on the lines of her greatest efficiency, and 
the harvest of sin is death. Onanism, some prevention of conception, 
and at last abortion, are so common that fully 99 per cent, of families 
resort to it, as if nature did not know when the woman was fitted for 
maternity. The laws of the land forbid this crime, but are so emas- 
culated as to be worthless. The moral sense is so low that every news- 
paper, even religious papers, publish directions as to where it can be 
done, so thinly disguised that children even know what it means. If 
some Christian wife dies under a criminal attempt, it is divine provi- 
dence, and at her bier the minister draws lessons from her noble life, 
murmurs, "God's will be done" — how the devil must chuckle — and 
tearfully consigns this premeditated murderess and suicide to conse- 
crated ground. And we of the medical profession seem only able to 
stem the tide enough to keep from doing it ourselves, and have no 
breath left for its open condemnation. 

The young practitioner especially is liable to be caught inno- 
cently by requests to dilate the womb or pass a soimd. Be very careful 
of the sound ; pick it up and think twice before you use it. You may 
be innocent and led into it by design; but she will tell her friends, 
and some day, when you refuse an open request, you will be told. 
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"Why, you did it for Mrs. X." If you yield again, you are lost and 
in the ranks of the outcasts. The very people who think all doctors 
liars and pride themselves on brains, while buying some old doctor's 
sure cure for the kidneys, will come to you in guileless (?) innocence 
and faith for a pill that will bring around a wife at the expense of 
a human soul. 

Kepeated attempts at abortion tend to contract the circular fibers 
of the whole tract and hold the ovum back. This is the great cause 
of tubal pregnancy, and then the woman who would kill all her chil- 
dren is by retributive vengeance in turn killed. The abortion habit 
is soon formed, and the woman, perhaps too late repenting, goes to 
a childless grave, or at labor the more fortunate has a scarred cervix, 
hard and unyielding, resulting in a tear and possibly permanent in- 
validism. No wrong goes unavenged. The nemesis of punishment is 
relentness. 

ACCOUCHEMENT FORCE. 

Accouchement force is the rapid dilatation and delivery of the 
foetus after the period of viability. It is indicated whenever speed is 
required and when the slower method by bougies and tampons is con- 
traindicated. It is at best a dangerous procedure, to be preceded by 
twenty-four hours of softening of the cervix by tampons when pos- 
sible. With every precaution of asepsis and vaginal douching, and 
the woman under chloroform, the cervix is caught and dragged down. 
By steady, gentle force one finger, then two, etc., are pushed into the 
cervix until it is dilated fully and a foot can be seized and version 
done. The cervix should be tired out rather than lacerated. It is a 
procedure for the mother's safety in grave conditions, with the inten- 
tion to have the child share in the risk. In all rapid and artificial 
dilatation of the cervix there is a great tendency for contracture; it 
must, therefore, be fully dilated and the child rapidly extracted. It 
is not often indicated in true pelvic contraction, or even relative. 
These conditions being known beforehand, there is no hurry as to 
delivery, but it holds a place in emergency work. The hand is by 
all means the best dilator, but is soon tired. Bags are generally too 
slow and unreliable. Dilators are easy, sure, but dangerous. The 
mortality to the mother is very small; that of the child depends on 
its maturity. At six months, with proper care, 20 per cent, live; at 
' seven months 35 per cent, live; at eight months 85 per cent. live. 
They require all the care spoken of under premature infants. Incu- 
bation and feeding are essential. A baby under three months dies, 
but four to four and one-half months babies do very well. 
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RETENTION OF A DEAD FCETUS. 

There are several things that may happen if the fcBtus be re- 
tained : — 

1. Before the attachment of the placenta it may be entirely ab- 
sorbed. 

2. By absorption of water it may become mummified and shriv- 
eled. 

3. It may macerate, the foetus becoming sodden and pulpified. 
This never occurs under the fifth month. 

4. It may putrify, if germs gain an entrance, usually from rup- 
ture of the membranes. 

Sooner or later it will cause symptoms. If not septic, the absorp- 
tion will cause a feeling of languor, loss of appetite, and depressed 
health. The tongue is coated, skin sallow, with nausea and vomiting. 
If it become septic, then there will be chills and fever — evidences of 
septic absorption — and, as the womb will not tolerate its presence, 
the discharge of foetid portions of the embryo. Common to this con- 
dition at any stage there will be : — 

1. No further increase in abdominal size, and the breasts will 
become flaccid and smaller. 

2. All sounds and movements of the foetus are lost. 

3. If the head can be felt, it will be soft and the bones will move 
under the loosened scalp. If the cord is prolapsed, it is cold and 
pulseless. Sphincter ani and lips have no tension and meconium is 
passed. 



CHAPTER XXIV. 

OPERATIVE OBSTETRICS--EMBRYULCIA, 

EMBRYOTOMY- 

Emeryotomy is tlie Tmitilation and delivery of the child in parts, 
not possible as a whole- The embracing term is embryulcia, but as 
some cutting is always necessary, it is included under this general 
head. Arranged in order of frequency, they are : — 

Craniotomy, Cleidotomy. 

Cranioc3asm and cephalotripey. Amputation of extremiti^. 

Decapitation, Evisceration, 

PerforfltioB of spine, Spondylotoiny. 

In spite of the authority of nearly all American writers, I believe, 
and shall continually urge, that it is not justifiable on the living child- 
I do this with all charity and kindness, for the following reasons: — 

1. It is a choice behveen section and embryotomy. We will s^iip- 
pose the woman to be exhausted by attempts at forceftd delivery, some 
laceration being a certainty. The case is urgent, and, no matter how 
nmch we may condemn a go- called obstetrician who would culpably 
allow a woman to drift into this condition, one of these must be done. 
In section the mortality is perhaps 10 per cent, to the mother* and 
5 per cent, to the child; and in embryotomy, 8 per cent, to 35 per 
cent, to the mother and 100 per cent, for the child. Cold-blooded 
statistics show it is more dangerous to the mother than section. Soch 
a condition could only arise in emergency work, which is e(|uivalent 
to a suspicion, if not certainty, of sepsis following. It is not wise to 
risk any more traumatism. Even the Porro^ with a mortality of 25 
per cent, to 30 per cent,, is no more dangerous to the woman and 
saves the child, 

2, The woman who marries does so of her own volition. Ma- 
ternity^ and conception are her own act. She is bound, therefore, to 
share some of the risk, and the child has some rights that deserve 
respect. Were the child eqnal in development and viability — a human 
ndnlt in esse, not in poss^ — -that ri^ht would be eqnal to the mother's. 
I'here is too ^eat a tendency now in the world to abortion, infanticide, 
and shirking of duties on the woman's part* It has come to a pass 
when education, equality of sexes, club life, etQ,j are killing the race, 
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and the mother is unwilling to even complete the parturient act and 
nurse her child. Woman is physically, mentally, emotionally, and 
morally created to perpetuate the species. It is her first great duty, 
and all else is secondary. If she wants to be other than a mother, 
then let her give up the crown of maternity, turn from marriage, and 
wade in the mire as deep as she pleases. If she marries and conceives, 
she has no right to refuse the responsibility of the result. 

3. Except in the hands of an expert, the procedure is more dif- 
'ficult than section. It is not easy to work in the dark and confined 

space, always less than normal, and not do some damage. Section 
is clean, every step is in sight, and every source of danger can be 
guarded against. 

4. The instruments for section are few, and every man is familiar 
with their feel and use. They require no expensive and special instru- 
ments not easily or readily procurable. 

5. Last, but not least, the law, while making an exception here, 
is, "Thou shalt not kill." The physician's mission is to save life, not 
to take it. No harder crisis can confront a man than to be forced to 
decide to sacrifice one life to save another. The body politic, acting 
by a jury, may require that the decree of death be passed upon a 
guilty man, but it is a guilty man and it is for the good of all ; not 
taking an innocent life to save one other only. You can't have too 
many consultants at such a time. The fact, as Edgar says, that the 
parents will ask to have the child killed is no excuse. It is a total 
begging of the question and lowers the surgeon to the plane of a mere 
hired assassin. It is not their province or right to decide the merits 
of operations, but to consent fully to your doing what seems best in 
your judgment, and you can continue in a case honorably on no other 
basis. I have said nothing of the religious view of the question, but 
the Catholic Church absolutely forbids it. The laws of the different 
States allow it, I think without exception. I wish these gentlemen 
could have heard the eloquent words of Dr. Cole, when he told of his 
experience, coming early in life, how he walked the floor while this 
murder was done with his consent, and, falling on his knees, prayed 
God for forgiveness, promising to devote his life to a condemnation 
of this operation and to lift up his voice against it. So far as I 
know, it has never been done by any graduate of the University of 
California, and I trust it never will be. 

It is indicated, then, in the dead child : First, when the normal 
head cannot be bom because of obstruction, that does not narrow the 
true conjugate to less than G centimeters (2^/^ inches). Second., when 
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the canal is normal, but the child too large to pass, from hydroceph- 
alus, relative size, faulty position, etc., that cannot be corrected, mon- 
strosities, locked twins, etc. 

Embryotomy was known to the Egyptians and is the oldest, per- 
haps, of all obstetrical operations. 

In all cases the woman is to have chloroform, to spare her the 
details and sight of a mutilated baby, more than to deaden pain. The 
lithotomy position is assumed and the strictest asepsis observed. 

CRANIOTOMY, OR PERFORATION. 

The instruments needed are a strong tenaculum for holding the 
head, a perforator, a bulb-syringe and catheter to wash out the brain, 
and a cranioclast to crush the skull. Some prefer a special trephine 
to a perforator. The head is seized and held by an assistant, at the 
same time forcing it low and holding it through the abdomen. The 




Fig. 98.— The Perforator. 

operator feels for the fontanelle with the left hand, or a suture if it 
cannot be reached, and guides the perforator to it, when it is pushed 
in. The blades should be opened in several directions and go to the 
base of the brain, cutting up the falc cerebri and falc cerebelli. The 
catheter is carried into the skull and the brain washed out with the 
syringe. The next step is to seize the skull and crush it with strong 
forceps or crochet and draw out. One writer says to be sure to de- 
stroy the basal centers, lest when the mutilated mass is bom it will 
try to breathe, etc. What stronger argument for not doing it on a 
living child? He is willing to do this in the dark, but draw:^ back 
in horror when he sees the result of such butchery in the light. Be- 
fore removing the head, any sharp spiculse of bone are to be pulled 
out, to prevent laceration of the mother. 

Breech cases are always very hard, because the body is in the way. 
This must be pushed to one side and an opeping made where it can 
be. The brain can be reached : — 

1. Through the posterior lateral fontanelle behind the ear. 

2. At the lambdoid suture. 

3. Through roof of mouth or through chin and mouth into cra- 

21 
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nium. Decapitation is not a bad method in breech cases. Some 
advise waiting, after the head is crushed, for natural pains to deliver ; 
but the majority go ahead and clean out the womb, not emptying it 
too soon, however. 

Tarnier and others advise version after craniotomy. Considering 
that it is always done late in labor, after general uterine contraction 
and molding to the child, it is very unsafe. There are always an in- 
cipient Bandl's ring and danger of rupture, and the bone-fragments 




Fig. 99. — Braun's Trephine Perforator. 

always present are liable to lacerate the womb in the turning, being 
pressed out, while the tendency is to press them in when it is removed 
head first. A laceration of the vagina or cervix is not so dangerous 
as that of the womb. In hydrocephalus, merely to open the cyst is 
usually sufficient. 

CROCHET. 

I want to enter a plea for this instrument, which has been so 
universally declared obsolete by American writers. I must* confess 
to have shared in this prejudice until I saw it used in Scotland and 
on the c(mtinent in tlie hands of those accustomed to its use. It is 





Fig. 100.— Crochet. 

simple and easy in application, and reasonably safe when care is taken 
that it will not slip. It is used very extensively at the Glasgow Ma- 
ternity, where the high percentage of pelvic deformity and constant, 
almost daily, use for the craniotomy set entitle them to be consid- 
ered as authorities. 

CRANIOCLASIS. 

Cranioclasis is a seizing of the bones of the head by a special 
instrument constructed like a pair of very strong forceps, one blade 
(solid) going up through a perforation, while a fenestrated blade is 



OPERATIVE OBSTETRICS. 323 

outside. Tlie preliminary is exactly as in craniotomy — in fact, the 
two are nearly always done together, cranioclasis being the last step 
in removing the child. The instrument is applied with the same rules 
as forceps, aiming to catch a firm grip on the bones, and for this 
reason the occiput if possible. It is a tractor, not a crusher, of the 
head. The temptation is always to attempt to rotate the head into 
position, which is wrong, for the instrument is but modified forceps 




Cranioclast. 



and subject to the same rules in application, and with a curve that 
forbids any attempt so to do, without injury. 

CEPHALOTRIPSY. 

This is nearly the same as cranioclasis, except that a cephalotribe 
is used and the head is not perforated. It was an invention of Bau- 
delocque, in 1829, to prevent spiculae that would lacerate. It is a 
forceps made heavy and thin enough to crush the head and go into 
a deformed pelvis. It elongates the head, but only by compression in 
one diameter. It has been practically abandoned in favor of the 
basiotribe. This latter instrument is a crusher more than a tractor, 
and if preceded by a perforation not contemplated by the inventor, 
is good. Cranioclasis and cephalotripsy are much confused unless the 
original meaning is kept in mind. 

BASIOTRIPSY. 

This instrument, devised by Tarnier and improved by Auvard, 
is a very perfect one. unlike the cephalotribe, combining a perforator, 
cranioclast, and cephalotribe in one. 'The cranioclast seizes firmly, 
but crushes poorly ; the cephalotribe crushes well, but is a poor trac- 
tor; while the basiotribe does both, and in addition the perforator 
gives a central fixed point, controlling the head while the blades are 
introduced. When closed, the blades measure 1% by ly^ inches. 
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The perforator is pushed in and bedded fast in tlie base of the skull. 
The short blade is then put on and the skull smashed in several places, 
which is called the "small crushing." The long blade is then put on 
and the base broken up, i.e., tlie "great crushing." The closing of 
the blades greatly elongates the head, and Tamier has delivered 
through a 1%-inch pelvis. With a room of G centimeters (2i/^ inches) 
the mortality per so is nil. Pinaud, in his clinic, had 49 cases with 
no deaths. 




Fig. 102. — The Tarnier IJasiotribe. 



DECAPITATION. 

Decapitation is only used in impacted shoulder cases when ver- 
sion is too dangerous. The baby is here a wedge, and the idea is to 
bisect the wedge by a vertical incision and extract the body first. 

A wire, blunt or sharp hook, or saw is passed over the neck, which 
is then cut through. Two or three twists of the hook will generally 
dislocate the neck, which can be cut by scissors. If the sharp hook 
is used, care nmst be taken not to cut the mother. The fingers are 
passed up and around the neck, to steady it while the twisting is done 
or the bladder might easily be injured by a slip. An assistant should 
steady the head from above while the body is extracted. The head 
may be delivered by two fingers in the mouth, aided by pressure from 
above, or forcei)s may ])e put on. A twist from breech to head more 
easily dislocates the neck than the reverse. Dr. Jardine, of (xlasgow, 
has a sharp hook with an angle rather than a curve, that works nicely. 
I have had no personal experience with it, but consider it the best 
of its kind. 

PERFORATION OF THE SPINE. 

Perforation of the spine is only required in hydrocephalic breech 
cases. The cord is entered and a soimd forced up into the cyst. 
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CLEIDOTOMY. 

This is the cutting of the clavicles, to allow the shoulder girdle 
to collapse. It is simple, quick, and easy. It should be done in every 
case when the child is large and any operation has been done to reduce 
the size of the head. The bisacromal diameter can be reduced. from 
12 centimeters (4% inches) to 8 centimeters (3 inches). A pair 
of strong scissors is all that is needed. This operation is new in name 
only, having been the custom of nearly every operator for a generation 
when he needed room. 




Fig. 103. — Effect of Cranioclasis on the Foetal Head. 

Jarmax. ) 



(Grandin and 



AMPUTATION OF EXTRTEMITIES AND EVISCERATION. 

This will only be justifiable in monstrosities, to reduce the size 
of the body or cut off unions of twins, etc. Each case must be its 
own law. So, too, spondylotomy, or the dividing of the column, will 
only be required when in the presence of deformity. 

In all of these operations the sources of danger are : — 

1. Laceration from l)one spiculae. 
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2. Sepsis. 

3. Accidental slips of instruments. 

Simple craniotomy may be very easy or it may be very difficult. 

We may compare forceps, version, symphyseotomy, craniotomy 
and cranioclasm, craniotomy and basiotripsy, and section as follows : — 

Forceps are to be tried first when the conjugate vera is over 9 
centimeters (3l^ inches). If a little less than this, deliver by ver- 
sion, since the vertex will elongate. Symphyseotomy is limited be-, 
tween 7l^ and 9 centimeters (3 and Sy^ inches), is difficult, danger- 
ous, and with unavoidable evil consequences, and I doubt its advis- 
ability. 

Embryotomy on the living child is never justifiable, and on the 
dead one is more difficult than section. Section is required in all 
measurements under 6 centimeters (2% inches), and has a smaller 
mortality than embryotomy or symphyseotomy. It will allow you to 
sterilize the woman if so desired, and prevent future trouble, and 
leave no after-disability when convalescent. Section is the easiest for 
a man in country practice, and can be done rapidly in the face of 
threatened rupture or other emergencies. The mortality is, roughly, 
as follows : — 



Motlier*8 mortality . 
Child's mortality . . 
Ease of operation . . 

After-results 

Future pregnancies j 
Speed 



Symphyseotomy 



10.8 per cent. 
14.5 '' 
Difficult 

Bad 

Common 

15 minutes 



Section 



Embryotomy 



10 per cent. 

5 

Easy 

Good 

Never if sterilized 

15 minutes 



8 to 35 per cent. 
100 per cent. 
May be hard 

Good 

Sure to recur 

15 minutes to 2 hours 



Forewarned is forearmed. Every case should be measured in 
time, and notes kept. If this be not done, I only ask you, what may 
you not find when labor begins? 



CHAPTER XXV. 

ECTOPIC OR EXTRA-UTERINE PREGNANCY. 

ECTOPIC GESTATION. 

This is a pregnancy outside of the womb, well known to the 
ancient writers, occurring about once in five thousand pregnancies. 
Prior to Parry's (of Philadelphia) article in 1876, but little was 
known of this condition as a surgical emergency. Normal conception 
occurs in the Fallopian tube, the ovum passing down to the womb by 
the action of the cilia. It may lodge in any part of its path from 
the ovary to the womb, because of constrictions or growths in the tube 
and torsion or adhesions from inflammations, especially gonorrhoea. 

First, the ovum may remain at the ovary — 5 per cent. Second, 
the ovum may be forced into the abdomen against the ciliary action 
— 8 per cent. Third, the ovum may remain in the tube — 87 per cent. 

If it remains in the tube, it will lodge in the fimbriated end, the 
tube itself, or the uterine end of the tube. Practically, it will be in 
the abdomen, or develop separating the folds of the broad ligament, 
in which case it will certainly rupture before the second or third 
month, into either the abdominal cavity. or broad ligament. 

In passing, I will say, that combinations of extra- and intra- 
uterine are termed compound. We can have (a) pregnant extra- 
uterine while having a dead foetus in utero; or (b) ectopic and en- 
topic at once, in which case we can have :■ — 

1. Ectopic preceding the uterine; only three cases have been 
recorded. 

2. Ectopic following intra-uterine — no recorded cases. 

3. Coincidental! y, of which there are about 100 cases (119 to 
January, 1904). Before 1893 only 56 were recognized, and since then 
about the same number. 

The danger here is recognizing the pregnancy and considering 
the ectopic a tube inflammation, or overlooking the uterine. The 
womb and tube are developed from Miiller's duct and are so embryo- 
logically alike that the ovum seems fitted to lodge and develop any- 
where. If in the tube, it will give three sets of differing results for 
the three portions. In the fimbriated end it will abort into the cavity ; 
in the tube it will surely rupture in six to eight weeks, or rarely from 

mi) 
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the third to eighth month, either into the broad ligament or cavity; 
in the uterine end it will abort into the womb or rupture. ' 

The etiology is obscure. It occurs in young women of the fertile 
age — twenty to thirty. There are usually pathological conditions of 
the tube, of which latent gonorrhoea is the most common, although 
this is denied. We can readily suppose the cilia weak or destroyed, 
the lumen blocked and sacculated, and peristalsis weak or wanting. 
This condition has rendered the womb sterile for some years. Per- 
haps several induced abortions have happened. Webster considers it 
a reversion of type, which does not account for its great increase in 
the last generation. 

The pathology of the common tubal type is as follows : The im- 
pregnated ovum lodges about the middle third, and, growing, causes 
a spindle-shaped tumor of the hypertrophied tube, thin in spots. At 
one thin spot, usually on the posterior wall, it ruptures when of suf- 
ficient size. T^sually this is at the second month; generally before 
the placenta is formed, but not until the envelopes of the foetus are 
present and the villi embedded in the walls of the tube. In the tube 
there is no antagonism to the cytolytic action of the villi by the 
decidual cells, and all grow equally and embed in all directions. 
There can be no decidua in the tube, but all its walls are in hyper- 
plasia and enter into a placental structure. While a few cases of 
ovarian ectopic have been seen, it must be remembered that the ovum 
can only lodge and develop, on tissue derived from Miiller's duct. 
Any such case is the result of an included remnant in the ovarian 
stroma. This tumor may communicate with the womb. The chorion 
villi are very easily torn, and the resulting haemorrhage increases the 
mass and hastens rupture. The examining finger feels a peduncular 
mass attached to the corner of the womb. Now, this tumor must do 
something; it cannot grow larger where it is. It will then in rare 
cases be forced into the abdominal cavity early, not after a few weeks, 
for then the fimbriae adhere and close that exit. If this occurs, with 
the resulting haemorrhage a pelvic haematocele results and the act is 
called a tubal abortion. This will be impossible after the eighth week. 
This tumor may rupture inwardly to the uterine cavity, but only when 
it is lodged in the cornual end of the tube rather than the middle 
third of the tube. Remaining in the tube to the eighth week, there are 
only two possible terminations (both ruptures) : either to break into 
the general abdominal cavity through the tube, or into the space be- 
tween the layers of the broad ligament. Every rupture, no matter 
in what direction, will give a picture of pain and shock and internal 
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lia?morrhage. Before rupture there will have been persistent pain on 
one side for a considerable time* 

If the ovum loilgts in the coruu, when it reaches a eertain si2c 
it will rupture into the general cavity or abort into the womb, accord- 
ing as it more or less lie& in the uterus. It may either be a dangerous 
ectopic or an ordinary abortion. 

Very rarely it uniy never reach tiie tube, but hidges in the ovary. 
Early rupture ia the rule, but in a few known cases the f^Btus has 
gone to term. Usually the tumor is ruptured, the fietiiB dies, and a 
cyst marks the spot, giving hut little trouble. As a curiosity, the 
ovum has become attached to any part of the abdominal wall and gone 
to ternu The most common j as well as the most dangerous, is the 




Pig, 104. — Diagram of Ectopic Q**statioii, Showing Sites of Im- 
planUtUm of Ovum. /. loterHtitial Prcgtmucy. 2. Ijithuiiaii Preg- 
nancy. 4. AiniHillttr rregnuucv, 4. Infundibiilrtv Pregnancy. 5. 
Tu boor rt r inn P ipgnti n cy . ( G ILI.1 am.) 

"tidml. Nothing nhovvg the parasitism of the fixtus better than these 
facts, i.e., that it will grow anywhere in the botly until killed by rup- 
ture or pressure, and the womb h but a protectini^ and expulsive 
■agent. 
I These cases are usually first seen by the general practitioner^ and 
then by the sur^e<)n. Diagnosis is very important. 

A ruptured tube h a surgical emergency the uKUnent it is recog- 
ni^d, and no expectant ]>lan is justified. Death to the mother is the 
rule, if let alone, in 76 per cent, of cases. The mass ruptures about 
the third month— eight to twelve weeks. In one- fourth of the cases 
this occurs into the sigmoid, one-twentieth into the vagina or hlad- 
^ber, but the vast majority of them into the abdomen. The child is 
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a dead one in any event. If the woman lives, it will be encysted or 
absorbed, and at the ninth month there will be a false labor with pain 
and casting off of decidua. 

The symptoms of ectopic gestation are those of a normal preg- 
nancy somewhat altered. 

1. Usually some years of sterility, but regular menstruation, fol- 
lowed by symptoms of pregnancy. 

2. The morning sickness is unusually severe and the areolae of 
the breasts more marked than usual. 

3. There is a history of one or two missed periods in a woman 
who has been regular, but with irregular discharge of blood, which is 
scanty and dark-colored and which begins two weeks after a missed 
period. 

4. Some shreddy decidua may have passed at irregular intervals 
and the woman suspects an abortion. 

5. There is pain in the pelvis; a boring, griping colic as the 
tube wall gives away, and an agonizing colic when it ruptures; but 
unless some blood is lost internally, there will be none of this. It is 
often limited to one side and she feels faint. Shock will follow and 
she will be pale, cold, pulseless, and may die, or she may rally. She 
will go through with this again if she lives. 

G. The womb is enlarged and displaced to the opposite side. It 
is not as large as it should be for the time of gestation. It is also 
softer and the os is like a pregnancy. 

7. To one side or behind the womb is a cystic, symmetrical, fusi- 
form, very tender tumor, or an ill-defined mass. It often pulsates. 
For the first two months it is the size of an olive, becoming the size of 
an egg at the third month. 

8. There is no colostrum in the breasts. 

9. The sound shows the womb to be empty. 

10. The vaginal pulse and color are the same as in pregnancy. 
Such a condition calls for operation at once, for a rupture is the only 
outcome. There is no saving of the child ; even if in the abdomen, it 
will be deformed, and the mother's welfare is the sole care. This is 
best conserved by operating before the rupture. 

The presumptive signs are: — 

1. Symptoms of pregnancy after years of sterility, and extra 
nausea. 

2. Irregular show of l)lood in a woman usually regular, with 
cramping pain in the pelvis. This combination of persistent cramp 
and show after suppression and supposed pregnancy is almost diag- 
nostic. 
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The probable signs are: — 

1. Displaced womb and pulsating cyst, very tender, having a 
steady growth. 

2. A patulous OS and soft, empty womb, as if pregnant. 
The positive signs are : — 

1. Traces of decidua with the above history. 

2. Colic pains followed by faintness, either marking a local tear- 
ing or the symptoms of rupture, haemorrhage, shock, and collapse. 

The condition is hard to diagnose, because at this early stage 
pregnancy is not easily determined. A case showing suppression of 
menses, bloody, irregular, decidua discharge, and colicky abdominal 
pains is one demanding instant exploration. It is too often true that 
women do not consult their physicians until a rupture occurs, mis- 
taking it for an abortion. Symptoms of rupture differ a little, whether 
it be into the abdomen or broad ligament. 

Symptoms of rupture into the abdomen : — 

1. A woman previously in good health is suddenly taken with 
agonizing pain, faints, and her pulse and temperature become sub- 
normal. She gets whiter and whiter, ears ringing, and air-hunger. 
These are symptoms of haemorrhage somewhere. 

2. The abdomen becomes full, tender, and tympanitic. 

3. The respiration becomes shallow and sighing. 

4. If the woman lives, peritonitis is the result. 

Eupture is a sudden surgical emergency, demanding instant op- 
eration or the woman will bleed to death. There is no time to stimu- 
late, which will only increase the haemorrhage. Shock and her faint- 
ness are an effort of nature to stop the bleeding. 

Symptoms of rupture into the ligaments: — 

1. As before, sudden pain and faintness, which pass off for a few 
hours or days, to recur again. It is a slower haemorrhage, held in by 
the broad ligament and new inflammatory tissue. 

2. On one side of wonjb is a round, symmetrical tumor, very 
tender, and becoming larger after each painful attack. It is oftenr 
times in the cul-de-sac. 

3. A growing anannia, and sense of weiglit and ])ressure on the 
rectum. The pelvis is blocked and the gut distended with gas. 

These two must be kept distinct. In the first, operation must 
be done at once; in tliis last, a day or two of delay may be taken, to 
transport the woman to a hospital or prepare her for operation. Rup- 
ture is often caused by tight lacing, jolts, coitus, and defecation. 

The treatment is to operate upon diagnosis and before rupture. 
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if possible. The vaginal route should never be taken. The abdomen 
only offers a clear field and opportunity to ligate the vessels accu- 
rately. The arteries should be clamped and tied as soon as the ab- 
domen is opened. ]f the placenta cannot all be removed, it should 
l)e drained. There is great danger of sepsis if it is left behind. All 
clots should be removed. The operative procedure is a matter of 
gynaecological interest and does not come under the title of obstetrics. 



CHAPTER XXVI. 

PATHOLOGY OF PREGNANCY— TOXiCMIAS. 

TOX>EMIA OF PREGNANCY. 

These have their origin in a state of autointoxication, accom- 
panied, if not caused, by a functional incapacity and disintegration 
of the liver. The liver is, in even- advanced toxivmia, the site of de- 
generative changes apparently identical with acute yellow atrt^phy. 
The l)eginning is probably hepatic insufficiency to more than excrete, 
or rather prepare for excretion, the nitrogenous waste of the mother, 
and which, when the fcetal metabolism is added, is found entirely 
incapable of this function. There is then left a surplus of unknown 
nitrogenous waste in the blood, which gives rise to very profound 
symptoms and degenerations. It is a severe, necrosing pi>ison of 
animal nature. 

The SATnptoms of this toxic poison or poisons are not identical, 
but give rise to several t^-pes of disease: hyperemesis, puerperal neu- 
ritis, eclampsia and psychosis of gestation, and probably also many 
minor conditions, as skin eruptions, etc. There are only two condi- 
tions, especially, under which this poisoning is to be cimsidered, lest 
we theorize beyond the present known facts — the toxivuiic vomiting 
and eclampsia. These shade into each other from normal nausea to 
acute toxemic vomiting, but had better be kept apart with our present 
knowledge. 

PERNICIOUS VOMITING. 

Pernicious vomiting is not the nausea normally occurring in the 
first month of pregnancy, which is usually in the morning and dis- 
appears with the lifting up of the womb out of the pelvis. Vomiting 
in pregnancy has been divided into three types: reflex, neurotic, and 
toxic. The term vomiting is a misnomer ; nausea is the better. Phys- 
iological nausea is seen in nearly every case, but vomiting with any 
regularity is rare and to be considered pathological. The neurotic 
type can only exist as a mental impression. There should be a dis- 
tinction made here that is rarely drawn, and I am inclined more and 
more to consider vomiting as a mild toxaemia, especially if frequent, 
rather than to class it as one of the normal phenomena of gestation. 
Vomiting is the result of irritation, either locally at the stomach or 

(333) 
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centric from irritation in the cord. The first is accompanied in the 
adult by retching, the last by almost a regurgitation. I am inclined 
to consider every case of vomiting after the fourth month as one of 
toxaemia, and also every case before that time if regurgitant and 
repeated. This vomiting is centric and could not arise from irrita- 
tion of the stomach, but is a direct impression on the center in the 
brain, from the circulating poison. The condition begins insidiously 
and is soon associated with changes in the liver, shown by jaundice, 
clay-colored fa?ces, and toxaemia. Thierfelder, in 83 cases of yellow 
atrophy, found that 30 were pregnant. 

The post-mortem changes are identical with those of acute yellow 
atrophy and need not be described. The kidneys usually show a 
cloudy swelling, evidently a secondary result, due to the improper con- 
dition of the poison for excretion. This condition of the kidneys is 
shown by albuminuria, casts, and haemoglobinuria. The kidney 
changes are tlie result of time and severity, and are therefore seen 
late in mild cases; and death may be so sudden as not to have seri- 
ously altered them. The kidneys are in nowise the cause of the 
trouble. Ninety per cent, of pregnant women have a trace of albu- 
min, which has no bearing on this disease. 

In toxaemia, the vomiting by the third month is generally so bad 
that the woman goes to bed ; ])y the fourth month it is severe and 
continuous, and food-retention almost nothing. The vomit is dark 
and blood-stained; patient restless; odor of acetone on the breath; 
visual changes; slight jaundice; pulse small and weak, but with no 
temperature ; urine is scanty, of high specifier gravity, albuminous, 
and contains less urea; leucin and tyrosin, with casts, are present, 
and aesopliageal pain. There may be no jaundice, because the liver is 
too disintegrated to produce bile. The majority of cases are in primi- 
parae. 

Gueniot gives the mortality without abortion, 90 per cent.; with 
spontaneous abortion, 35 per cent.; with induced abortion, 52 per 
cent. Hirst gives 30.7 per cent, mortality in all case?. This is higher 
than in eclampsia, no doubt, because of the earlier appearance of the 
toxaemia. 

Coffee-ground vomit is especially a dangerous sign. 

All attempts to connect this poison with the placenta have proven 
nil. 

Dienst, in eclampsia, has shown that the blood of the mother 
agglutinated and dissolved the red cells of the child, and concluded 
.that a pervious placenta might act as a cause. Hexner has seen in the 
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eclamptie liver thrombi or hyaline emboli, apparently the same as it 
caused by an haemolytic agent. It is perhaps safe, without endorsing 
Dienst. to saj that the toxin of this condition has an agglutinatiTe 
action that causes at least a part of the liver changes. 

Other theories advanced have been secretion of corpus luteum of 
ovary, absorption from gut, hepato-toxaemia, invasion of mother by 
syncytial toxins, acute yellow atrophy, and toxins from the intestine. 
(Stone, Ewing, Edgar.) These last gentlemen think all toxaemias of 
pregnancy and atrophy are the same. But I think we can only say 
that it is a poison of metabolic origin, giving vomiting first, then 
liver, and lastly kidney changes. Tlie albumin shows only just before 
death. The nitrogen excreted as ammonia, compared to the total 
nitrogen of the urine, is increased from the normal 3 to 5 per cent, 
up to 16 to 32 or 46 per cent. This may be due to loss of liver sub- 
stance and its inability to convert it into urea, or it may be efforts 
to neutralize an excessive production of acid. The necrosis of the 
kidneys is in appearance like that of a corrosive acid action. Such 
an ammonia increase is equivalent to a very serious toxaemia, and 10 
per cent, has been suggested as a point demanding abortion. In reflex 
and neurotic vomiting there is no such increase. Disintegration of 
the blood should be a sign for abortion. Vomiting occurring late in 
pregnancy is most often toxaemia. 

Vomiting in toxaemia has no relation to the food taken. She is 
restless and has mental symptoms, somnolence, coma, and death. The 
nervous symptoms are marked. Rapid pulse is ominous. Mania is 
very apt to mean coma. 

ECLAMPSIA. 

Eclampsia is a toxtvmia of pregnancy characterized by headache, 
epigastric distress, changes in vision, and ending in convulsions. It 
occurs almost always in priniiparje. Hirst says it is more common 
in those illegitimately pregnant, which might be expected from their 
naturally more nervous and emotional mental condition. The ana^ 
mic, gouty, rheumatic, and neurotic, from their lessened ability to 
excrete, are more susceptible; and for the same reason it occurs 
more frequently in wet, cold weather. It is more often seen in mul- 
tiple than single births. Hospital statistics show a higher percentage 
of eclamptics to normal for two reasons: the earlier and more accu- 
rate recognition of the trouble, and the greater proportion of un- 
married women that apply for entrance. 

As to frequency, Parvin places it as 1 to ')33 ; Lohlein, in Ger- 
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man hospitals, 1 to 160; Champetier, in France. 1 to 354; Schrieber, 
in Vienna, 1 to 311; and even more frequently in the United States. 
In any case it is within the limits of a real danger, sure to be met 
with sooner or later by every general practitioner. 

Zweifel has termed it the "disease of theories." Its exact eti- 
ology is imknown, but from the mass of accumulated knowledge 
enough has been learned to give rational lines of treatment. 

Some of the theories at times predominating are of interest, each 
having an element of truth and all leading up to the modern con- 
ception of the rational treatment. 

First, in 1839 Raver showed the association of kidney disease 
with pregnancy; and in 1843 Ijever proved the presence of albumin 
in eclampsia, and that many cases acted like the terminal history of 
Bright's disease. From this, the old school of the time of Meggs 
believed it to be due to pressure on both the ureters and the sym- 
pathetic filaments, inhibiting their action. They saw it more fre- 
quently in first labors, twins, hydramnios, etc., and late in pregnancy. 
Against this is the fact that the disease is not helped by the reduction 
of womb size in the last month, the albumin being worse then ; that 
there is no venous stasis, that the ureters are not pressed upon, nor 
will albumin follow tumors or other large womb masses. 

Second, that the kidney was not able to excrete the waste prod- 
uct of both mother and child, and it was a retention of urea in the 
body. Against this is the fact that urea will not cause eclampsia. 
Again, in 28 fatal cases Shauta found the kidneys normal in three 
cases; and Prutz, in an exhaustive study, found in eclampsia only a 
fatty degeneration, not an inflammation, which was secondary in 94 
per cent, of cases. From this it was, however, learned that albumin 
was a worthless test, and that urea excretion more closely approxi- 
mated the disease. In fact, Ingerslow reported 112 cases with no albu- 
min ; Schroeder, 62 ; and Champetier 143. Little, of Johns Hopkins, 
has also shown the reverse to be true, that in 967 cases of pregnancy 
albumin was present about half the time. A small amount is, there- 
fore, almost physiological. 

Third, due to poisons evolved in the placenta. It was based on 
the fact that death of the child usually ended the trouble, and also 
the known eroding, digestive action of the syncytial cells on the 
womb wall. Yeit and Scholton championed this. This was aban- 
doned when Ascoli and Weighard injected placenta into the blood 
without producing symptoms, while eclamptic blood would do so; 
and Liekmann, injecting placenta into the peritoneal cavity, could 
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only at times set up a transient albuminuria. It was also shown that 
when elimination was perfect, relatively large quantities of eclamptic 
blood were inert. The placenta is therefore not the cause; but it 
pointed clearly to the need of a perfect excretory function to get rid 
of the toxin. It was suggested that the syncytium had its neutraliz- 
ing antitoxin at first, which later was itself not neutralized, and that 
this was the peculiar poison. (Veit.) This was disproven later. 

Fourth, autoinfection from failure to excrete creatin or other 
poisonous leucomains. It was considered closely allied to the condi- 
tion arising from potassium salts and nitrogenous food, lack of bile, 
intestinal putrefaction, and the toxins of tissue change. There is no 
increase of indican, which would be present in coprostasis. While it 
is true that constipation, uterine size, hydramnios, rich food, and 
lack of excretion all favor it, it does not prove that this is the cause, 
for the urea is lessened in amount, not increased, in eclampsia. It 
ignores the child as a factor; yet if the child dies, the woman, as a 
rule, gets well, and the best treatment is to empty the womb at once, 
when it has been shown by Trantheroth that albumin will usually 
cease or greatly decrease. Nor will the supposition that in a second 
pregnancy the woman has acquired an immunity account for the free- 
dom of eclampsia in multiparae. 

Fifth, thyroid inefficiency. It was noticed that the thyroid is 
enlarged during pregnancy, that it had an action on metabolism and 
influenced excretion. Nicholson, of Edinburgh, in one case kept the 
woman until labor by its use, while six days afterward she had an at- 
tack ; prompt use of thyroid prevented any more. This only showed 
that thyroid helped elimination, and Lange, in 133 women, found no 
enlargement in 25, of whom 10 were eclamptic. 

To sift out the truth and sum it up, we may say that the child 
and its membranes are not the cause either by its size or weight ; nor 
by its sex, position, or presentation, except as it bears^on a condition 
starting in the mother. There are several cases where eclampsia came 
on with a dead child ; T. M. Allen mentions two incidents and Ewing 
two, and it is certain that with the death of the child all substances 
injected or in the foetus fail to reach the mother. In one case it fol- 
lowed a hydatid mole. (Hitschman.) And while degenerations are 
found in the mother, none are commonly found in the child. When it 
dies, as it will in every severe case, that is a result and not inherent. 
The relief of its death or delivery is not the stopping of the cause, 
but favorably influences the disease, and it can only do so by no longer 
adding its excretion to that of the mother. 
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It is not the result of kidney disease, since Boudin has shown 
that a woman may die of uraemia and liave no symptoms of eclamp- 
sia. The poison must come from one of three sources: — 

1. Faulty maternal metabolism. 

2. Poison generated at the placenta. 

3. Poison of the foetus passing through the placenta to the 
mother. 

Albumin alone in the urine is not a test. Albumin and nervous 
symptoms are very suggestive, and if with these there is lessened urea, 
eclampsia is a certainty. Urea is not the cause, nor is its absence the 
cause; but lessened urea shows a lessened change in the preparatory 
metabolism of dead tissue. One reason for error is that leucin, tyro- 
sin, and allied forms are unoxidized proteid bodies that are included 
in the urea test. It is probable that they represent more than urea 
alone in the problem. 

It is a fascinating idea that the woman with eclampsia has a 
kidney function just sufficient for herself, and not enough for herself 
and the baby. I can find no statistics showing the after-history of 
these cases, whether a large number succumb to kidney disease or not. 
On what part the two factors play of lessened power and increased 
amount to excrete, I can find nothing directly. 

Late work shows that the freezing point of the blood remains the 
same before and after convulsions, but its toxicity varies. In general, 
it is three times as toxic as usual just before, which is exactly the 
reverse of the urine. From this it would seem that the poison is not 
a solid, but is in the blood, and that the convulsion favors its elimina- 
tion into the urine. 

Bouchard and Tarnier have done excellent work on the toxicity 
of the urine. The latter has found the urine not extra toxic during 
the convulsion, but that it becomes so rapidly immediately after. 
This would seem to indicate that the convulsion was a conservative 
effort to get rid of the poison, and that the convulsion did not so 
much force the blood through the kidney as prepare it for rapid 
excretion elsewhere. 

From all this we may conclude that it is a fairly well defined 
poison; that there is either excess of it, or a lessened power to get 
rid of it ; and that it is on the line of the urinary excretion, and we 
are forced to merely define it as a retention of kidney excretion, giv- 
a toxaemia with well-defined nervous symptoms. 

The blood-pressure in the kidney is regulated by the nervous 
system with reference to excretion. The damaged kidney of Bright's 
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has a high blood-pressure behind it, to make up for the loss of ex- 
creting surface. In eclampsia there is usually a high blood-pressure, 
and also a rapid pulse. This is probably due more to the irritation 
and retention, than to the distribution of kidney substance. Rapidity 
of pulse is not a good thing for the excretion of solids. The Amer- 
ican treatment, by veratrum viridi, favors the excretion of solids by 
slowing the rate and giving time for excretion through the plexus. 
How far it works beneficially by ending the symptoms due to high 
pressure on the brain is hard to tell ; but while it holds in check the 
convulsions, it can have no favorable bearing on excretion. It is of 
benefit in the acute attack, but is worthless in proportion to the time 
over which it is to be used. For this purpose nitroglycerine is. far 
superior. 

Up to the present time at least four cases have died from tox- 
aemia without exhibiting the tonic and clonic convulsions. This prob- 
ably means that the poison may select in one woman her vomiting 
center, in another the cerebral motor center, and in a third the degen- 
eration of the liver cells. This is in keeping with what we might 
expect and clinically see in every toxaemia. Now, while the excretion 
is by the kidney, it by no means follows that the fault lies in that 
organ, for the kidney function is only to excrete certain substances 
formed for that purpose, and its elaboration is in the majority of 
cases in the liver cells, from there to the blood. Upon post-mortem 
the organs are found healthy, except, perhaps, the secondary changes 
of the kidney and a slightly fatty heart and liver. In this latter is 
found what we might suspect — a decided degeneration. The work of 
Schmorl proves that in 15 per cent, of all cases dying the liver was 
found decidedly at fault. That it is not found oftener than 15 per 
cent, is not against the liver origin, for in a disease that only begins 
about the seventh month of pregnancy and must end at the latest 
within two months, we could not expect to find profound degenera- 
tive changes. Ewing, of Cornell, working up the pathology, con- 
siders the liver the only organ uniformly at fault. Here there is evi- 
dence of functional disturbance. It is in a state of "fatty degenera- 
tion, as if from a corrosive poison.'' 

The symptoms begin insidiously, not suddenly, as some seem to 
think. There is usually the triad of headache, nausea, even to sudden 
amaurosis, which will not be permanent, and failure of vision. Nau- 
sea returning at about the time it should be over, is suspicious. Back- 
ache is common, and the eyelids and ankles are apt to be puffed a 
little. This (vdema is local, and erratic — it comes and goes. The 
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tongiie is often coated, bowels sluggisli, irregular heart, loss of appe- 
tite, and change in disposition. Dizziness is often complained of. 
The nausea is often preceded by a "goneness" or "emptyness." Fol- 
lowing some days or weeks of this there will be a period of twitching 
of the face and eyelids, until a convulsion comes on. This may be 
mild or severe, and is only the beginning, as they will certainly recur 
with increasing severity and frequency. A typical convulsion begins 
with prodromes — almost an aura — of headache, roaring in the ears, 
or dizziness, nightmare, double vision, or blindness, or by more nerv- 
ous symptoms of epigastric distress, pain, and vomiting. The pupils 
are either contracted or dilated, but changeless. The convulsion is 
exactly like that of epilepsy, tonic and clonic spasms, episthotonos, 
and coma. The tonic last a variable time, the coma following in a 
few (five to ten) minutes. Karely this may last for days. One con- 
vulsion may kill the baby, and repeated ones surely will; and they 
recur until the womb is empty. Yet I had one case lasting over a 
week, with over three hundred fits, go to a perfect recovery and have 
subsequent children without trouble. The convulsion is' sudden, but 
is always preceded by symptoms for days and weeks if carefully 
watched for. 

As Dr. I). H. Stewart has pointed out, it is a picture of over- 
stimulation of the arterial system. "The blood-quantity is increased 
at the expense, and its quality lowered to a point that the poisons 
are not handled by the liver." It is, as he says, a "plethero-toxaemia." 

Before every convulsion a close watch of the urine will show the 
failure of excretion, and an albumin increase if it be present. The 
average daily output of urea for the female is 450 grains, perhaps in 
pregnancy a little less. When it is below 300 it is a danger sign. 
Tests for urea are rather complicated until rendered familiar by 
practice. (Doremus and I^pjohn.) A test for toxaemia of the blood 
would be the most certain, but takes too long and is impracticable. 
Again T want to urge the watching of the urea as a guide to the 
elimination, not the albumin; for Gerster has reported 108 cases of 
eclampsia with no trace of albumin, and albumin occurs in 4 to 7 
per cent, of all pregnancies, and is almost physiological and causes 
no trouble alone. 

As stated, the poison is, or is closely associated with, a nitro- 
genous failure of excretion. The most accurate test is for the amido 
acids and ammonia, i.e., unoxygenated urea. These ammonia pro- 
ducts will run 3 to 5 per cent, in normal cases; 10 per cent, is a 
danger point, and 30 to 40 per cent, has been seen. So, too, the 
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presence of etherial sulphates in the urine, and indoxyl and skatoxyl 
sulphates in the faeces, means eclampsia; but it is the work of days 
for an expert chemist in a well-equipped laboratory to make a quan- 
titative analysis for these substances, and at present they are of aca- 
demic interest only. 

Being a failure of excretion, it is worse in the cold and damp 
months of the year. Especially fatal will be those cases in which the 
prodromes have been overlooked and the first symptom is a convulsion 
coming on postpartum. 

The urea falls before a convulsion, and rises after. The mus- 
cular strain and high pressure act in increasing excretion, either 
through the kidneys, or by using it up in the exercise of the spasm, 
or thereby producing a neutralizer. 

In eclamptics the pulse is quick, hard, and wiry, the blood is 
hydraemic, the arterial tension high. The convulsion is due to cerebral 
anemia. It is this high b^ood-pressure tliat sets up the kidney 
changes and albuminuria, instead of being the cause. Often prior to 
the convulsion there is an exhilaration and feeling of well-being that 
is marked and leads directly up to the spasm. It has been shown that 
the brain of an eclamptic woman is more susceptible to toxins than 
before, and this accounts for the sure repetition of the trouble. 

A familiarity with this disease leads me to notice two t^^pes. 
First, the usual one, of which we have spoken when, after prodromes 
of some weeks, the woman drifts into eclampsia. • It is probable that 
this woman may later be a subject of Bright^s disease. Second, a 
type having but few and illy defined prodromes, showing itself, late 
in pregnancy or soon after, by a sharp, severe convulsion. This latter 
is only 'found in primiparae, and may persist some days after delivery. 

Very nearly the same thing has been noticed by Von Leyden, 
who has divided it into a true nephritis, showing pathologically an 
acute parenchymatous change and exudate ( Schwangerschafts ne- 
phritis), and a kidney of pregnancy — a large, pale organ, showing 
degenerative changes, as if the result of some corrosive agent (Schwan- 
gerschafts niere). The post-mortem findings are in some cases iden- 
tical with acute yellow atrophy. There are, first, small necroses at 
the periphery of the lobule; second, necroses in sector form that cut 
into the lobule; third, deposits of fibrin which accompanies the ne- 
crosis; fourth, thrombosis of intra- and inter-lobular portal-vein 
branches. There are later thrombi of lungs, and brain with haemor- 
rhage and softening. The kidney degeneration is of its epithelium — 
a secondary change wholly, as is also any parenchymatous degenera- 
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tion of the heart muscle. Such extensive thrombosis can only come 
from a circulating fibrin ferment-like substance. 

From the foregoing you can easily see that a pregnant woman 
should be under the care of an able physician, especially in her last 
months, and that he should regularly and systematically examine her 
urine for urea at least, and still better if the NHg output is watched. 
I know of no disease where it is more important to be forewarned. 

If it is of the first type, you are to put her to bed absolutely, 
under a competent nurse, who will follow your instructions with tact 
and firmness. The effort is now to save the child, if you can, until 
viable. The patient is to have one or two hot packs per day, to favor 
the skin action and conserve the kidneys. She is to drink all the 
water possible. Her diet is to be milk and nothing else. Large, high 
enemas are to be given at least twice daily, of normal saline solution, 
and retained if possible. Purgation is kept up by compound licorice 
or jalap powder, with occasionally calomel or salts. 

While skin action is wanted, don't use pilocarpine, as it is a 
heart depressant. If the pulse is very high, bleeding is good; but 
nitroglycerine reduces this and acts well. Calomel and soda seem to 
help the liver and should be used, also croton oil. It is essential to 
cut off all nitrogenous food. The trouble is a toxin. By these means 
you are forcing elimination by skin, intestines, and kidneys to the 
top notch, and lowering the waste to the lowest point. In a diet of 
milk alone, I have more faith than in any drug. Veratrum viridi does 
not eliminate, and, while time-honored, has no curative effects. Like 
chloroform, it will control the spasm in large doses, but is unsafe to 
use in this slow but progressive type, the treatment of which is to 
last for weeks. Lastly, be prepared on short notice to forcibly dilate 
the OS and deliver the child, should decreasing urea show danger, or 
convulsions come on, increasing in frequency and severity. 

If this 'treatment fails, and in the second type, you are to give 
veratrum viridi and chloroform. Here the child is not to be con- 
sulted, and the treatment is to empty the womb as soon as safety 
permits. Either forceps, or version is to be done, whichever is quicker. 
With this sudden emptying also lies the danger of secondary haem- 
orrhage. 

When it can be done, forced delivery should be preceded by 
thirty-six hours' packing of the cervix. 

Some years ago, on the theory of pressure being the cause, it 
was suggested to dilate the cervix, especially in persistent vomiting. 
The results were poor and it is no longer recognized. Naturally, if 
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the child is dead a nipture of the membranes relieves pressure, starts 
labor, and may be justified. Many cases of the first class respond to 
treatment and give time to get a viable baby, but the majority will 
not go to term. Xearly every case will require active termination of 
pregnancy. So well understood is this that the best men advise dis- 
regarding the baby in every case, and empty the womb at any time 
when eclampsia is recognized. It is only fair to say that the trend 
of opinion is to this conclusion ; but I f^l that they are a little too 
radical, and believe a trial treatment as stated will not jeopardize the 
mother and will save some children. It is also difficult to gain the 
woman's consent to a radical procedure at once, when, after a few 
weeks of bed treatment, under the constant menace of the thought, 
feeling its need, too, with the increase of her other symptoms, she 
will then feel that a trial was made and the fight lost, and will sub- 
mit to your decision. You will have gained her admiration for your 
prophetic knowledge, and her belief in your conservatism will not 
be shocked. Xothing seems to win a patient to an operation like 
thinking about it. They soon get into a frame of mind of "well, here 
goes.^' Another argument in favor of a prompt radical interference 
is the danger of sepsis, both from the operative procedure and espe- 
cially from the weakened resistance of the patient. An average state- 
ment of the risk is 40 per cent, mortality for the mother and 70 per 
cent, for the children; yet many desperate cases will recover, and 
many mild cases will die, which is another reason for not delaying 
induction of labor. 

In those cases -that seem purely of kidney origin, the results 
achieved by the Edebohl operation of decapsulization of the kidney 
have led to a trial of it in eclampsia. In the one case he reports con- 
vulsions began before labor and lasted until two days after, when 
the kidney was stripped. They at once stopped and the woman recov- 
ered. It is not yet a recognized procedure. 

In a few cases, also, section has been done, to more rapidly empty 
the womb. Where a pelvis is contracted, and after death, if circum- 
stances favored it, the procedure cannot be condemned. 

Again, M. T. Helm, British Medical Journal, May 14, 1904, re- 
lates a bad case in which 6 grams of cerebrospinal fluid was with- 
drawn by puncture. Only two light attacks followed, and a rapid 
recovery was made. This relieved brain-pressure, but is likewise 
merely a curiosity of treatment. 

To sum up, it is a toxaemia of the maternal urinary excretory 
system, always giving prodromes, of which frontal headache is the 
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most constant. And with our present meagre knowledge we can sum 
up our treatment in the lines of lessening the excreta, favoring ex- 
cretion, reducing heart action, and, lastly, induction of labor. 

When we are face to face with the convulsions, we must first 
control them and then empty the womb. Chloroform cannot be used 
long, morphine deepens the coma; chloral is the best, in large doses. 
The so-called American treatment, by veratrum viridi, of Parvin, 
1896, is fair only. Bleeding, especially with a full pulse, when blood 
can be safely taken, is good. This is one of the many good things 
I have learned from Dr. Eobt. A. McLean. The infusion of saline 
solution is especially of value, and the best formula is to add one 
ounce of sodium acetate to each pint of saline solution, according to 
the plan of Jardine, of Glasgow. 



CHAPTER XXVII. 

PATHOLOGY OF THE PUERPERIUM. 

SEPSIS. 

Childbed fever, or sepsis, has been described since the dawn of 
medicine, but its etiology was guess work until 1843, when Oliver 
Wendell Holmes showed its contagiousness, followed by Semmel- 
weiss, of Vienna, and James Y. Simpson, who proved the danger of 
examining a woman with dirty hands. To the disgrace of medicine, 
this was entirely ignored, even ridiculed. Semmelweiss died insane 
from the abuse he received, asserting to the last that post-mortems 
were followed by childbed fever. 

In America at that time Hodge and Meggs controlled all obstet- 
rical thought, and, while at outs personally, united in bitterly oppos- 
ing any such idea, and drew from Holmes a monograph closing with 
these words: "Xo tongue c«n tell the heart-breaking calamity they 
have caused; they have closed the eyes just opening upon a world 
of love and happiness; they have bowed the strength of manhood 
into the dust; they have cast the helplessness of infancy into the 
stranger's arms, or bequeathed it, with less cruelty, the death of its 
dying parent. . . . The woman about to become a mother, or 
with her new-bom babe upon her bosom, should be the object of 
trembling care and sympathy wherever she bears her tender burden 
or stretches her aching limbs. The very outcast of the streets has 
pity upon her sister in degradation, when the seal of promised ma- 
ternity is impressed upon her. The remorseless vengeance of the 
law ... is arrested in its fall at a word which reveals her tran- 
sient claim for mercy. The solemn prayer of the liturgy singles out 
her sorrow from the multiplied trials of life, to plead for her in her 
hour of peril. God forbid that any member of the profession to 
which she trusts her life, doubly precious at that eventful period, 
should hazard it negligently, unadvisedly or selfishly." 

And with all this, systematic asepsis was only established Octo- 
ber 1, 1883, in the New York Maternity Hospital, under Garrigues. 

More than sixty years have passed since the days of Holmes, 
Lister has revolutionized surgery, Pasteur has methodized our knowl- 
edge, and yet the frightful mortality of puerperal sepsis continues, 
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and 70 per cent, of all deaths in confinement and one woman in every 
hundred die of it. At one time almost every case confined in a 
hospital died ; to-day, 14 per cent, will show rise of temperature, and 
the mortality is 1 per cent, or a little less. It is too often overlooked. 
Between the ag^s of 25 and 35,- at the most vigorous period of her 
life, one woman in every six who dies does so because of septicaemia. 
Even to-day the causes, symptoms, and treatment — the whole sub- 
ject, in fact — is obscure in medical minds; conflicting statements 
are still made, and the truth is yet hard to find. 

The puerperal womb is an ideal culture-bed for germs. There 
are here poor circulation, heat, moisture, blood-serum, and neurotic 
tissue, air and darkness, to favor incubation, in a patient exsan- 
guinated and depleted to a point of offering but little resistance. 
Here, also, are increased blood-vessels and lymphatics in a now use- 
less and retrograding organ, with a cavity filled with detritus and 
ooze. Clots plug the ends of the vessels, and the placental site is a 
wide area of raw surface, with warmth and moisture. Germs multi- 
ply rapidly in such a place. This ideal culture-bed, if infected by 
pyogenic germs, will give you sepsis, which is nothing but a wound 
infection. These germs always come from without. It is never the 
result of colon bacilli, gonococci, etc., but they are present because 
they are allowed to get on the vulva, nay, more often actually carried 
up and deposited on the- womb by the examining finger, for the ex- 
ternal OS marks the line of any germ life in a normal case, no matter 
how profuse the saprophites may be growing in the vagina. 

Prophylaxis is of especial value in sepsis; treatment is symp- 
tomatic. Labor is an example of what may be considered a capital 
operation, aseptic and subcutaneous. Since the researches of Doder- 
lein, in 1893, which proved the aseptic condition and antiseptic secre- 
tion of the vagina, it only remains to see that no septic material gets 
in from without. All sheets, towels, and clothing must be sterile ; 
inflammations of the genital tract must be cured before labor, coitus 
interdicted, and the woman built up in health to resist any invasion. 
Especially must free intestinal elimination be induced, for sepsis is 
the result of toxins absorbed, and it needs but those added from a 
coprostasis to be overwhelming. Your nurse must be trained in 
aseptic rules, for the physician is at the mercy of his nurse. The 
most virulent case I ever had came from the nurse not using pads, 
but scraps from the rag-bag. At the advent of labor a bath should 
be given, preferably a douche of the body, for Edgar has called at- 
tention to the danger, in a tub bath, of floating epithelial cells onto 
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and into the vulva. This is especially so where the water is hard. 
The vulva hair should be clipped and the parts scrubbed with lysol. 
An enema should be given, s5 that during labor the bowels will not 
move and soil by contact or gas emanations. The rectum is always 
septic and is in dangerous proximity -to the field concerned. 

The germs get to the womb by dirty hands and nails, by dirty 
bedding and cloths on the vulva, or by wiping up over the anus into 
the vagina. Xo man should ever take a confinement for a week after 
a case where he has dabbled in septic pus. I want also to caution you 
to get hold of the family syringe used for general utility purposes. 
The now-abandoned use of a douche after labor has about drifted 
down to the country midwife, and is a most dangerous procedure. 
The same nozzle used in the husband^s rectum may be thrust into 
the vagina. It is possible that the air may be contaminated, if the 
plumbing is poor and the old stationary washstand is in the room. 
I need not caution you to have every instrument boiled and to use 
rubber gloves. A chain is no stronger than its weakest link. You 
may use gallons of bichloride and be absolutely aseptic for a time, 
but then forget yourself and handle some septic article and, without 
resterilization, go on with your work, and you have undone it all. 
Sepsis more often comes from the nurse than the doctor. There is 
no safety except the cultivation of that absolute aseptic mentality 
that leads you to disinfect unconsciously after touching a dangerous 
thing. Again, men who would not think of amputating a toe in a 
home, will use any old room and untrained help for obstetrical ma- 
noeuvres, and wonder at the infection that follows. Our fearful mor- 
tality will never be lower until the parturient vagina is entered with 
as much careful attention to asepsis as the abdominal cavity. It really 
needs more. 

The predisposing causes are: — 

1. The whole act itself, the retained blood, bruised and damaged 
tissue, weakened and exhausted patient. 

2. Perineal tears. 

3. The virulence of the germ. 

4. Retained secundines. Here it must be kept in mind that 
retained membranes rarely cause any trouble, but that any fragments 
of placenta left behind will almost surely do so. 

5. A placenta praevia or low implantation, both from its near- 
ness to the cervix, and especially because it is in the lower segment 
and not in the firm, hard, strangulating grip of the muscular fundus. 
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G. Shock from hard labor and loss of blood, anasmia, or bad 
hygienic surroundings. 

7. Primiparae, who are more subject to tears. 

8. Large heads, male children, etc., causing abrasions and lacera- 
tions, and lastly, in many cases we canH find the cause and in our 
ignorance we call it autoinfection or blame a gonorrhoeal infection or 
old pyosalpinx. 

The germs are of two classes : septic and saprophitic. The septic 
germs are the streptococcus albus especially, and the staphylococcus 
aureus; occasionally the colon bacillus, malignant oedema, and gono- 
coccus; very rarely the Klebs-Loeffler, typhoid, pneumococcus, and 
tetanus bacilli. Practically, it is always the streptococci mixed with 
the staphylococci. 

Saprophytes are local, live on dead tissue, and give a sapraemia 
or intoxication. The septic family produce toxins and toxaemia, live 
and invade well tissue when virulent, or act as saprophytes when 
attenuated. It is important to remember that the septic germ has 
this double action. Now, septic fever exists under three types that 
shade into each other, are always blended, and are named from their 
predominating symptoms. It is rare indeed for one type alone to be 
present, but we must divide them for clearness, and keep them in 
mind. 

A. A putrid fever from ptomaine absorption. It is a true sur- 
gical fever, which comes early, raises temperature one degree, is tran- 
sient, and soon disappears. It means nothing. 

B. A sapraemia, which means a local septic wound with presence 
of saprophytic germs. This alone is never fatal, but it blends and 
shades into 

C. A true toxaemia or septicaemia. This is a general infection 
of the whole body by the deadly streptococcus albus and staphylo- 
coccus aureus, which, if not fatal, is sure to leave some permanent 
injury behind. 

The streptococci, upon entering the womb, penetrate the decidua 
and endometrium to the lymph channels under the peritoneum. From 
there they go to the venous sini and lymphatics of the pelvis, and 
to the body generally. I want to emphasize that when they cause 
symptoms they are already so deep in the wall that no curettage can 
remove them. A few years ago the curette was used freely, and 22 
per cent. died. With our present knowledge it is criminal to curette, 
which opens up a new source of infection and cannot remove the 
cause. This does not apply to sepsis after abortion, where the womb 
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is open because of the retained and adherent placenta, which must be 
removed. After labor the condition is absolutely different. 

Let me impress upon you that every rise of temperature above 
100.5° is to be explained and watched. A temperature of 100.5° 
within one hour postpartum is very common (97 per cent.), but not 
after the first shock. Don't be misled by any old nurse's idea of 
milk-fever on the third day. There is no fever when the milk comes 
in, and nine times out of ten such a fever is a mild sepsis. I am 
sorry to say that this old idea still lingers and is even taught; but 
then "What damned error but some somber brow will bless it and 
approve it with a text, hiding the grossness with fair ornament." 
A temperature of 100.4°, then, may not be sepsis; but if the patient 
does not feel well, it surely is. 

Here are the causes that may give a rise of temperature in the 
puerperium : — 

1. A surgical fever, lasting a few hours or a day, to one degree, 
say. 

2. A fever of exhaustion or hunger that ends with the first sleep 
or taking of food. 

3. Influenza and infectious diseases. 

4. Malarial chill and fever, which is rare even when the woman 
has a run of chills and fever. Nor will it "light up a malarial infec- 
tion,'* with due respect to Hirst and others. 

5. After great haemorrhage there may be a rise of temperature 
and rapid pulse until the blood is replaced. 

6. A transient fever, spoken of by M. Callignon, resembling ma- 
laria, caused by uric acid in the urine. 

7. Constipation and reflex irritation, which is very common and 
needs careful diagnosis from mild and beginning sepsis. 

8. Septic fever. 

The symptoms of sepsis rarely show before the third day, and 
never after the fifth. The third and fourth days seem to be the crit- 
ical time. For a few days, then, the case is a normal one. Fever is 
the first sign of trouble, rising to 100.5° or over. This fever may 
be preceded by chill or coldness, or it may be absent; one-third will 
show no well-marked chill. With this may be a headache, malaise, or 
sleeplessness; one thing is sure, she feels sick. The pulse is always 
rapid, quick, hard, and running, perhaps not regular. It is out of 
proportion to the fever, and this is very important to remember. A 
temperature of 98.6° equals a pulse of 78; 100.4° equals a pulse of 
88; 102.2° equals 97; 104° equals 105; 105° equals 109, etc.; but 
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here we see the pulse 100 to 130, with a temperature under 103.** 
It is of more diagnostic value than the temperature. Exactly the 
same applies to the pulse here as in appendicitis. A rapid pulse and 
respiration with a low temperature is a sign of sepsis. The tongue is 
coated, breath bad, appetite is lost, and great thirst present. There is 
often constipation, later changing to septic diarrhoea. Nausea and 
vomiting are frequent. 

The womb is usually relaxed and may be tender, which shows 
the peritoneum to be invaded; and with this involvement of the 
])eritoneum there will ])e thirst, constipation, tympanites, peritonitis, 
though occasionally the belly may not be tympanitic even when full 
of pus. 

The lochia is almost always suppressed in streptococci infection, 
and this is an early sjonptom ; it will have a peculiar, sweet, mawkish 
smell in pure sepsis, or be purulent and foetid in saprophytic cases, 
and of a dirty brown color. The sooner after labor it begins, the more 
virulent the case. The vulva is inflamed and cedematous, with a 
pseudo-diphtheritic membrane on the walls. This is the mark of a 
very virulent type, from which few recover. 

As the disease progresses, a rash may be seen on the skin; but 
itchiness and icterus are common, the heart muscle becomes degen- 
erated, the kidneys fail, and albumin is present in the urine. 

Examination of the blood for the germ is valueless, but the vag- 
inal discharge may help. It is well to consider every fever of 100.5° 
septic until proven otherwise, and be guided by the pulse rather than 
the temperature. 

In general, pure sapraemia has a high temperature, slower pulse, 
foul odor, lesions of womb or vagina, and the womb is filled with 
debris. In septicaemia the odor is sweetish, and foul only late; the 
temperature is not so high, while the pulse is rapid; lesions are not 
apparent, and the womb interior is smooth. 

Kegarding the chain of lymphatics affected, it is well to remem- 
ber that the hinphatics of the labia, nymphap, and clitoris run to the 
upper chain of inguinal glands; the perineum and lower vagina to 
the superficial inguinal; the middle vagina to lowest internal iliac; 
the upper vagina and cervix to the internal iliac and sacral ; the lower 
uterine segment to the sacral, and from them to the iliac and lumbar ; 
the fundus and body to the lumbar glands by the broad ligament. 
The lymphatics of the womb are deep in its substance, and form a 
network under the peritoneum. 



7. Septic phlebitis 
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The placental site is usually the point of invasion, and the glands 
lie too deep to be felt or removed. 

Keeping in mind that sepsis is an entity more or less mixed with 
sapraemia, it is well to consider its actions under the head of the par- 
ticular parts or structures upon which its action seems spent. The 
following is from the classification of Edgar: — 
1. Puerperal septic vulvitis and vaginitis. 

{Septic. 
Putrid. 
Mixed. 

3. Metritis.' 

4. Salpingitis. 

5. Oopharitis. 

G. Acute septic lymphatica. 

Uterine and para-uterine. 

Metastatic pyaemia. 

Pneumonia. 

Endocarditis. 

Arteritis. 

Phlegmasia alba dolens. 

8. Cellulitis. 

9. Pelvic peritonitis and perimetritis. 

10. General septic peritonitis. 

11. Frethritis, cystitis, pyelitis. 

12. Septic proctitis. 

13. Mastitis. 

14. Septic erythema. 

15. Pemphigus. 
IG. Tetanus. 

17. Xeuritis. 

18. Auto-infection. 

19. Gonorrhoea. 

1. This is nearly pure sapra?mia. The ^"lllva is inflamed, ca- 
tarrhal or ulcerative, or covered by a pseudo-diphtheritic membrane, 
which may go on to phlegmon and gangrene. The fever is one of 
absorption. Tt is the least dangerous of all, easy to diagnose, and 
the inguinal glands are enhirged and tender. 

2, Endometritis is the most common form at the placental site. 
It is septic and putrid, and may extend over the whole internal sur- 
face. In pure sepsis the discharge has little odor. A zone of in- 
flammatory tissue walls off the infected area, which a curette would 
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destroy if used. There is a fever (102° to 103°) often preceded by 
a chill, a very rapid pulse (120 to 130), coated tongue, thirst, loss 
of appetite, nausea, and vomiting. The womb is tender, enlarged, and 
doughy, lochia scant and frothy. When it is mostly sapraemia, there 
is debris to wash out and no further treatment is needed. In septic 
endometritis, a mixed type is quite the rule and is local and super- 
ficial. It is rarely wholly so, but shades into the third type of 
metritis easily, and almost inevitably will there be patches deeper 
than the lining of the womb. 

3. Metritis, or inflammation of the uterine wall, is always pre- 
ceded by the last-mentioned type. The germs involve the wall by 
three routes : lymphatics, direct continuity, and veins. When they 
spread along the lymphatics, they are sure to go clear through to 
the subperitoneal plexus, where, if they fortunately stop, an abscess 
is very liable to occur, with its adhesions. A great part of the wall 
may even slough away. Deformity and after-consequences are sure 
to be present. The symptoms are marked by peritonitis and great 
tenderness of the womb. It is very severe and dangerous, and the 
logical outcome of number 2. When of phlebitic origin, there is 
danger throughout the whole body. The mildest form is where it 
is a deepening of number 2 by continuity invading the wall. Here 
a line of new inflammatory tissue, in part at least, successfully walls 
it from further extension, and holds back the toxin from an over- 
whelming discharge into the general system. This is perhaps the 
most common type of puerperal sepsis. 

4. The tubes are more liable to become septic by continuity from 
type 1. The superficial inflammation may be overlooked and the at- 
tention is drawn to a persistent purulent salpingitis. This is a rare 
type. The streptococcus is particularly a boring germ, seeking, by 
preference, to go through the wall rather than extend by an upward 
superficial inflammation. 

5. This is the same as the above, the ovary only being matted in 
the inflammatory mass. 

G. Acute septicaemia lymphatica, or general invasion of the body 
by absorption of the lymphatics and a delivery of the same into the 
blood-stream. It is the most virulent type of all, and death may occur 
before the local changes are marked. The serous surfaces are affected 
everywhere — pleura, synovia, and peritoneum. It begins with a chill, 
followed by a high fever (104° to 106°), a rapid pulse of 130, wiry 
and irregular. The skin is green or yellow, face drawn, there are 
sleeplessness, coma and delirium, vomiting of bile-stained mucus, and 
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thirst. The jaundiced skin is very itchy, the urine scanty or sup- 
pressed, and the secretion of milk stops, as does the lochia. The 
bowels are at once constipated, or, if the patient lives, a septic diar- 
rhoea supervenes. The peritonitis is general and tympanitis extreme. 
Death is almost certain. Fortunately, it is rare since the aseptic treat- 
ment, but fifty years ago it was the much-dreaded "peritonitis" after 
labor. 

7. Septic phlebitis is the same poison, only expended mainly 
upon the veins. The placental sini are therefore the site of absorp- 
tion. Thrombosis and infarcts result. The effects of this type show 
so widely in the body and so far from the source of infection that 
they must be taken up under their own heads, but at the same time 
the fact of their common origin and etiology is to be kept firm hold 
of. 

(a) Septic uterine phlebitis is the septic infection of the nor- 
mal thrombosis occurring after labor. Instead of their normal absorp- 
tion, they are walled by a zone of new tissue, while the thrombus 
breaks down into an abscess. They are generally but a late mani- 
festation of some other type of sepsis. As a rule, they are not met 
with before the first week ; more commonly, the tenth to fifteenth day. 
This only means that we recognize it then in the course of the infec- 
tion. We have the course of the disease modified by the pus absorp- 
tion. There is a slow rise of temperature, or a chill and rise of tem- 
perature. The course is much like malaria, each fever ending by a 
profuse sweat. The womb is large and tender, and perhaps nodular. 
When the abscess is close to the peritoneum, adhesions occur; and 
should the abscess discharge by the womb, a haemorrhage from the 
open veins will either destroy the patient at once or leave her too 
exhausted to rally. 

(b) A metastatic pyaemia is caused by emboli lodging and caus- 
ing infarcts, which start a new abscess. With each of these there 
will be a new chill, fever and sweat, besides the symptoms of the cir- 
culatory changes. The lungs are particularly vulnerable. The skin 
is jaundiced, urine scanty and albuminous. At the best there is a 
long, slow recovery, with many relapses; or the patient may die 
suddenly within a few hours, from the infarction of vital circulation. 

(r) A septic pneumonia from infection must be treated as a 
pneumonia, and is a very serious complication. 

(d) Plilegniasia alba dolens, or, "milk-leg," is a thrombosis or 
cellulitis occluding the femoral vein. A thrombosis is more common 
than a cellulitis. The femoral vein is inflamed at Poupart's ligament, 

23 
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and the lumen is occluded by a clot. It occurs about the time of the 
patient's "getting up/^ i,e., the tenth day. At this point in the vein 
the current is slow. The left leg is usually at fault, supposedly from 
the loaded rectum that so regularly precedes it. The tongue is coated 
for this reason. The first symptom is a heaviness or stiffness of the 
leg, with tenderness along the vein, which soon is reddened and trace- 
able by the eye. Swelling follows, beginning at the ankle, until the 
whole leg is hard as marble, not even to be pitted, white in color, and 
much enlarged. It is becoming very rare for two reasons : our better 
ideas of sepsis and the longer rest in bed we now enforce. I have 
never seen a case that was not attended by a midwife and left her bed 
within a few days after labor. Such a woman has a mild sepsis that 
would have been overlooked, her vitality being sufficient to handle 
the toxin formed until added to it was the too-early getting up, when 
mechanically the thrombus formed. The treatment is absolute rest in 
bed, with elevation and bandaging of the leg. Time and the results 
of collateral circulation will effect a cure, but the woman will always 
suffer pain and weakness in that leg. 

(e) Ulcerative endocarditis may result from the circulating toxin 
here as in many diseases, and require its distinctive treatment. 

(f) Arteritis as the above may be a resultant sequela. 

8. Pelvic cellulitis is the septic inflammation of the peri-uterine 
cellular tissue. In this case the germ has gone through the lymphatics 
to this point, and there caused the changes locally. It is a peculiarity 
of the whole subject of sepsis, that the germ can pass through tissues 
that seem able to resist it, or at least are little affected by it, and lodge 
at some further spot, there to expend their energy. It seems as if 
wherever the germ stopped it was dangerous, and not so when moving. 
This cellulitis may be absorbed, or go on to pus formation. This in- 
fection is of a low virulence compared to metritis, for example. It is 
too mild to kill outright until it reaches this less resistant tissue. It 
seems particularly to follow septic wounds of cervix or vaginal vault. 
It is not ushered in by the marked symptoms of uterine sepsis, but 
is localized. At one side of the pelvis there will be marked tenderness 
and a boggy, ill-defined mass of inflammatory tissue. It is very fre- 
quently absorbed in part at least, leaving a deformed, drawn-over 
womb, bound down by adhesions. If it goes on to pus, the chills and 
fever and sweats appear. 

9. Pelvic peritonitis is the result of the toxin being carried by 
the lymphatics through the womb to the peri-uterine peritoneum. In 
this type the inflammation is not severe enough to involve the whole 
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surface. Pus is very rare and, if present, is encysted. It is the result 
of metritis, which is always present, but in this case the perimetritic 
element predominates the symtomatology. The knees will be drawn 
up, tympanites is present, there is often fluctuation in Douglas's pouch 
from effusion. In a cellulitis the mass felt is to one side; in this 
case it is posterior. Cellulitis is close to the womb, but not so integral 
a part of it. The prognosis, if no further extension occurs, is good. 
It is a cardinal rule in all sepsis that the more localized the lesion, the 
milder ; the more diffuse and general, the more fatal. It is only local 
because of the inherent resistance of the body; when it is general it 
shows a lack of vitality or a virulence of the germ that is fatal. 

10. A septic general peritonitis is the most virulent form of sep- 
sis. There is a continued extension of the inflammation by contiguity, 
unchecked by the body. It is secondary to metritis and perimetritis. 
It is invariably fatal. In all these types of sepsis there are also two 
modes for the spread of the infection : by lymph and tissues in con- 
tiguity, and by veins and lymphatics to a general infection. The one 
is stayed by wall after wall of leucocytes that rise up to die — a patho- 
logical Thermopylae — ^but which delays the invasion and gives precious 
time for the body to react; in the other, there is none of this, but the 
body is killed as by a dose of poison. 

11. The urinary system may be involved, ascending from the 
urethra to kidney, and give cellulitis and pus anywhere along the tract. 

12. Proctitis and mastitis (13) are local. 

14. Erythema and pemphigus (15) are local lesions of the skin 
at the point of toxin elimination. 

16. Tetanus may be added to the septicaemia. 

17. A paralysis or neuritis is a late sequela, perhaps from the 
action of the toxin analogous to diphtheritic paralysis. 

19. Gonorrhoeal infection is always superficial, and not mixed 
with other germs. The abrasions of labor favor its contraction. 

These are types of the disease merely as they affect different tis- 
sues and patients. They are rarely or never seen singly, but exist in 
all mixtures. I caution you to read these types as a whole, not as 
entities, and to remember that it is one poison, gaining entrance in one 
way and therefore having but one line of treatment. 

Treatment. — Were this a toxaemia wholly, the treatment would 
be a general one; or were it a pure septicaemia, we would treat it 
locally. Since it is always a mixture, our treatment must consider 
both phases of the disease and be both general and local. 

Locally, we are to shave the genitals as for an operation, and 
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examine the whole tract with a speculum, in a good light. All necro- 
tic tissue is gently removed and the abrasions cauterized with pure 
carbolic acid and alcohol. The curette is a dangerous instrument in 
the womb, but we can safely use it and irrigate once to remove all 
debris and as far as possible superficially cauterize the womb with a 
carbolic wash. The point to bear in mind is to disturb as little as pos- 
sible the protective zone that is already limiting the spread of infec- 
tion. Unless there is haemorrhage, it is unwise to pack the womb or 
vagina, though I have used and do use after the initial douche a light 
pack of 5 per cent, iodoform gauze wet with formalin solution. This 
is removed in twelve hours and not renewed. Twice daily until well 
I give a hot, carbolized vaginal douche myself — no nurse is to be en- 
trusted with so delicate a proceeding — with the utmost gentleness, to 
wash out all debris. A glass double-flow is good, but I prefer the 
plain rubber pipe without tip, passed on my finger. A douche of 
glycerine and alcohol in water is very good because of its draining or 
osmotic effect, and it acts perhaps better in septic than sapraemic 
cases. It is especially valuable in endometritis where the germs have 
not penetrated deeply and can be washed out by the osmotic flow. 
Where there is much dead tissue, good results can be had by hydrogen 
peroxide occasionally, but not regularly. I should be afraid to use it 
too soon after labor, for fear of its opening up the clotted sinuses and 
promoting haemorrhage. 

The use of bichloride of mercury or any mercurial salt is to be 
absolutely condemned. It has little penetrating power and coagulates 
albumin. It will leave the womb surface sealed with such a coagu- 
lation, and prevents drainage. It is as if a septic wound were closed 
by collodion, under which the process only extends the more. The 
general treatment has three main objects: — 

A. To remove the toxins. 

B. Support the patient. 

C. Control some of the symptoms. 
These are important in the order named. 

A, Every avenue of excretion is to be worked to its highest effi- 
ciency. (1) Open the bowels by calomel and salts and large saline 
enemas. Flush the colon every three hours with the same. The bowels 
are apt to be paralyzed, especially in the peritonitic types, and it is 
especially necessary to give large and repeated doses of the salts. The 
intestines excrete a good deal, perhaps the bulk, of the poison, and 
they must be kept open. 

(2) Hypodermoclysis, once or twice a day if the pulse is 120, 
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is good. This replaces the water drained from bowels and kidneys, 
and supports the heart. In severe cases there is sure to be nausea and 
vomiting, and the stomach will not tolerate the water required by the 
system. 

(3) In cases of vomiting of dark, green, bilious, evil-smelling 
fluid, stop everything by the mouth and lavage the stomach. While 
uncomfortable in its use, the stomach-tube will work wonders in 
abating this symptom. • 

(4) Contract the womb with large doses of ergot, or, if the stom- 
ach is weak, give ergotine hypodermically. This contracts the womb 
and mechanically prevents absorption and spread of the toxin by veins 
or lymphatics. 

(5) There is but one drug that seems to stimulate elimination 
and may perhaps in part neutralize the toxin, and that is iodine. 
There is no other treatment to compare with its full use, and you are 
to iodize the patient just as quickly as you can. This is the rational 
use for iodoform gauze in the first pack. Some of it will be absorbed. 
Rub the body with glycerine and iodine. Give two grains of iodoform 
in capsules every hour until you get a constant, steady reaction in the 
urine. 

(()) In 1903 Dr. C. C. Barrows announced the use of formalin, 
1 to 5000, injected into the veins. It has not proven successful, and I 
mention it only to condemn its use. 

(7) The inunction of Crede's ointment, the citrate of silver, is 
very good, acting exactly as does iodine, than which I consider it no 
better. It could properly replace inunction with iodine and glycerine. 

B. Treatment of the patient. — (1) She is to be supported by 
whiskey, quinine, and what easily-digested food her stomach will 
tolerate. Quinine should be given in three-grain doses every four 
hours. Strychnine will be useful for the weakness and to support her 
heart in nearly every case, but its usefulness comes late, with the ex- 
haustion. Quinine acts better in the early stages. 

(2) In peritonitic cases an ice coil to the abdomen should be 
used, to reduce the fever and inhibit the inflammatory changes. 

(3) The use of serum alone has a mortality of 33 per cent., as 
against 4 per cent, by the eliminative treatment. The use of anti- 
diphtheritic serum for a streptococcic disease is unscientific in the ex- 
treme, and its uselessness is clinically proven ; but in the case of the 
^larmoric or streptococcic serum itself the case is far different. When 
it is a pure streptococcus invasion it is good, theoretically and clinic- 
ally. The trouble is that the infection never is pure, and may not be 
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streptococcic at all. There is no way of telling this but by a culture, 
which is very hard to obtain, requiring much technical skill and time 
to make the test. By the time it can be cultured the case is too old 
for the best action of the serum, and it is questionable whether we then 
gain by its use. Again, we might get a staphylococcus culture from 
the womb, showing few if any streptococci, and yet deep in the wall 
were the streptococci nicely hidden and producing all the toxaemia 
from* which the patient was suffering. I am loth to condemn what 
appeals to one as a true and rational treatment of this disease. I 
have used the serum and never failed to get a profound impression, 
shown by a rise of fever and a drop, but I could not see that it ma- 
terially shortened or modified the course of the malady. I do not care 
to go on record as condemning it, but my personal experience teaches 
me not to depend upon it in the slightest degree. To be effective, it 
must be used very early in large doses, and this at present is before 
a certain diagnosis can be made of the active pathologic germ. Nor 
do I think that a drug which will produce such a great result when 
given is harmless and free from danger if it be not needed. It is cer- 
tainly a detriment to use it if the streptococci are not the active 
germs; how great, we cannot tell. Few men have cases enough, or 
opportunity, to try a series with and without its use, of about the 
same type, and in numbers sufficient to form an accurate criterion to 
go by. I dismiss the subject with the feeling that it is not yet cleared 
up so that rules for its use can be laid down. 

(4) The use of antipyretics, especially the coal tar series, is to be 
absolutely condemned. This fever is a conservative process, altering 
the toxins into forms that can be eliminated. It is one of nature's 
ways of effecting a cure, and should not be combated until it is of itself 
endangering life from too rapid tissue changes. When this happens 
there are other ways, and better ones, of lowering the temperature. 
This whole group are heart-depressants, and all toxins are hard on the 
heart, as shown by the endocarditis present occasionally. The heart 
muscles must be conserved. It is over-working as it is, and usually 
requires strychnine before the end. To further weaken it, merely to 
reduce the fever from one arbitrary thermometer mark to another, is 
to invite death. The lower the temperature in a case of sepsis, the 
more dangerous the case. A patient with low temperature and high 
pulse, or who is sick but feels well, is very apt to die. A case showing 
104° is more likely to recover than one of 102°, mainly because of the 
alteration in the delicate chemical composition of the toxin by the 
heat. The action of the water with which you are to flood the patient. 
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producing sweating and skin action, is sufficient to reduce the fever; 
or if not, cold sponging will surely prevent too high a rise. And again, 
1 want to insist upon not yielding to the temptation to use the curette. 

C. Now some special conditions may require treatment beyond 
those incident to each type. There is often an intense itching of tiie 
skin. This can be allayed by alcohol rubs and cold applications usu- 
ally, or, if not, by morphine. The use of morphine, too, is often re- 
quired to control the restlessness and almost deliriimi of the woman. 
If it produces a calm, quiet mentality, it greatly favors recovery and 
saves the patienf s strength. 

The whole summing up is to eliminate the toxins. When first 
seen the cat is out of the bag. What we have left is to prevent any 
more toxins forming if we can, and get rid of what we already have. 
Under this line of treatment 95 per cent, will recover if taken in time, 
and the time element is of the utmost importance. The body is all 
but overwhelmed by the poison — every hour of treatment at the begin- 
ning is precious beyond price. Every case when first noted should 
have, no matter how mild, the same radical treatment we would give 
to the most virulent type. Never give up treatment or hope. The 
most desperate cases sometimes suddenly turn to recovery, and some 
of the mildest will die. Fight the poison day and night. Most of 
the cases die from exhaustion after days of struggle. Be guarded in 
your prognosis. 

In spite of all, at a moment, some complication may arise, such 
as perimetritis, adhesions, and pus. A septic embolus may break into 
the ovarian or iliac vein, and the infarct may set up a fatal pneu- 
monia, nephritis, or endocarditis. A purulent peritonitis or abscesses 
in any part of the body may occur and should be promptly opened. 
Every case suddenly becoming worse must be again overhauled, to see 
what has caused the exacerbation. 

In serious cases the womb has been removed, but I cannot see any 
reason for this. It might do in a few, very few, selected cases. The 
trouble is not a local one, as I have mentioned again and again delib- 
erately, because of its importance; it is a general poisoning of the 
body that kills, and the poison is general before we have diagnosed the 
disease. It is general, from the initial chill or shock to the patient. 
It is then too late to remove the cause. Local disinfection will pre- 
vent much, if any more toxin absorption, as well as a hysterectomy, 
and the patient is in no condition to stand such an operation. Opera- 
tive procedure is limited to opening abscesses and, in perimetritis, the 
cnl'de-sac and packing with iodoform gauze. When the pulse is run- 
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ning 130, weak and thready, it is no time to remove a womb. In gen- 
eral, it is best to avoid all surgery possible. Cases apparently mild I 
have found so nicely balanced that the shock and strain of even a 
mild procedure was too much for the resistant powers. Hysterectomy 
can never cure the woman, for the germ is surely in vessels or lym- 
phatics far beyond the local infection. 

Excision of thrombotic veins has been done, but with very in- 
different results. The actual cautery and burning of the uterine cav- 
ity by steam have of late had advocates. It destroys the cavity and 
organ, fails to reach the germs, and is not curative. The surgical 
treatment of sepsis offers few particular problems. Pus is to be evacu- 
ated, and regard for a weakened patient maintained. 

Every case must be treated on its own lines. You must literally 
live at her house day and night until the case is over, and I need not 
caution you to give up obstetrical practice during and for a week or 
two after such a case. 

And all of this can be avoided by perfect asepsis during and for 
a few days after the labor. 
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Abdomen, changes in, in pregnancy, 68; 
in puerperium, 135; discoloration of, 68; 
examination of, 89; grips of, 89; in- 
cision of, in section, 304; pendulous, 222; 
striae of, 68. 

Abdominal binder, 208; muscles, action 
of, in labor, 113, 114; pregnancy (see 
Ectopic); section, 303; tumors, 235. 

Abortion, after treatment of, 315; and 
premature labor, 310; induction of, 
311; and sexual intercourse, relation- 
ship between, 316; induced in pelvic de- 
formity, 312; causes of, fcetal, 313; 
caused by fever, 191; by ignorance, 316; 
clinical phenomenon of, 313; complete, 
310; concealed, 310; criminal, 315; cu- 
rettage in, 314; diagnosis of, 313; de- 
ciduoma malin after, 217; definition of, 
310; drug action in, 191; endometritis 
following, 315; ergot in, 314; haemor- 
rhage after, 314; habit, 317; habitual, 
312; in pelvic deformity, 227; indica- 
tions for induction of, 192; malignant 
disease following, 217; maternal causes 
for, 313; mortality and morbidity of, 
314; membranes retained in, 314; missed, 
310; month of gestation in, 310; neg- 
lected, 314; pain in, 313; perforation 
of uterine wall in, 315; relative fre- 
quency of, 312; septic sequelae of, 314; 
spontaneous, 313; sterility after, 317; 
symptoms of, 313; treatment of, 314; 
tubal (see Ectopic gestation). 

Abscess, in puerperal sepsis, 354; mam- 
mary and submammary, 139; in puer- 
perium, 138. 

Absorption of fcetus, 130. 

Acardiacus, 130. 

Accidental haemorrhage, 205. 

Accommodation, producing presentation, 
121. 

Accouchement forc6, 277, 317; in eclamp- 
sia, 342; in placenta praevla, 203. 

Acephalus, 130. 

Acute infectious diseases, 191. 

Amniotic adhesions, 199. 

Adipocere, 150. 

After coming head, 298; extraction of, by 
forceps, 245; by hand, 298; by Mauri- 
ceau, Prague, Smellle and Wigand-Mar- 
tin methods, 298; respiration of, 245. 

After pains, 135. 



Agalacia, 159. 

Age, for first menstruation, 18; influence 
of, on primaparity, 194; on progeny, 196; 
commonest, in ectopic gestation, 327. 

Air embolism, 208; ^n pregnancy, 62; in 
uterine sini, 278. 

Albuminurea, in eclampsia, 338; in multi- 
ple pregnancy, 131, 335; in pregnancy, 
336; in puerperium, 209. 

Alimentation, in prematurity, 153; in sep- 
sis, 357. 

Allantols, 35. 

Amaurosis in pregnancy, 340. 

Amenorrhcea, conception during, 22. 

Amnion, strength of. 111; adhesions of, 
199; and chorion, relationship between, 
198; formation of, 35; in twin preg- 
nancy, 131; origin of, 85; plastic ex- 
udation of, 199. 

Amniotic adhesions, 199; cavity, 35; fluid, 
199; functions of, 102, 112; amputation 
of members, 325. 

Anaemia after abortion, 314; postpartum 
iiaemorrhage, 214; accidental, 206; in 
pregnancy, 63. 

Anaerobic bacteria in sepsis, 346. 

Anaesthesia, in labor, 93; in obstetrics, 
262; in examination of pregnancy, 87; 
local, in labor, 263; spinal, 263; in heart 
disease, 192; in threatened rupture of 
womb, 188. 

Anencephalus, dystocia in, 150. 

Annular laceration of cervix, 189. 

Antiflexion of pregnant womb, 60. 

Antepartum eclampsia, 335; haemorrhage, 
202. 

Anteverslon of pregnant womb, 60. 

Antistreptococcic serum, 358. 

Anus, laceration of, 181; formation of, 46; 
Imperforate, 150. 

Aorta, prlmative, 41. 

Apoplexy, cerebral, at birth, 146; diag- 
nosis from eclampsia, 340; fcetal, 146; 
meconium excreted in, 285. 

Area, embryonic, 36; germinatlva, 35; 
opaca and pellucida, 36. 

Areola of breasts, 11; secondary in preg- 
nancy, 11; umbilical, 68. 

Articulations. (See Joints.) 

Artlflcial feeding, 160; impregnation, 260: 
respiration, 146; table of feedings of 
child up to nine months, 168. 
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Ascites, abdominal, diagnosis of. from 
hydramnios, 74; from pregnancy, 74. 

Asphyxia, artificial respiration in, 146; 
Byrd's method of, 149; Laborde's, 
Schultze's, Sylvester's methods of, 149; 
of child, 146; breech extraction in, 278; 
diagnosis and treatment of, 146; im- 
mediate delivery for, 279. 

Astringents in hemorrhage, 213. 

Atavism. (See Heredity.) 

Atony of womb. (See Inertia of.) 

Atresia, of cervix, 252; of vagina, 251; of 
vulva, 251; dystocia from, 251. 

Attitude of foetus, 119l 

Auscultation, of funic souffle, 72; of 
placentfil souffle. 70; of uterine souffle, 
72; in multiple pregnancy, 75. 

Auto-infection, 347. 

Auto-intoxication of pregnancy, 333; re- 
lation of, to eclampsia, 335; to insanity, 
215; simulating sepsis, 349. 

Axis of pelvis, 5; of parturient canal. 11; 
of outlet, 5; of pelvic cavity. 5; of 
uterus, changes in pregnancy, 67. 

Axix-traction forceps, 2S2. 

Bacilli of puerperal infection, 348. 

Bacterial theory of eclampsia, 336. 

Bacteriology, of lochia, 134, 184; of puer- 
peral infection, 348; of vagina, 263; of 
vagina in pregnancy, 347. 

Bag of waters, 63, 103^ 112; rupture of, 
103; finger protrusion of, 245; obstet- 
rical bag, 91; hydrostatic, 272. 

Ballottement, 68. 

Bandl's ring, 11, 187. 

Barnes's bags, 272; in delayed labor, 273; 
in placenta previa, 203. 

Basiotribe, 323. 

Bath, antepartum, 82, 95; in pregnancy, 
76; in premature infants, 153; in puer- 
peral fever, 346; of new born infant, 
144, 145. 

Bauchsteil, 35. 

Baudelocque's diameter (see External 
conjugate); method of correcting pre- 
sentations, 241. 

Bed, preparation of, 95. 

Bichlorate of mercury, 356. 

Bicornate womb, 12. 

Binder, abdominal, 80; mammary, 138. 

Bipolar version, 294; in breech cases, 
295; in cephalic, 294; in shoulder pres- 
entations, 247; position of woman in, 
296; leg to be grasped in, 296. 

Birth paralysis, 154. 

Bladder, care of, In puerperlum, 210; 
changes in, in pregnancy, 66; distur- 
bances of. in pregnancy, 100; In puer- 
perium, 210; extrophy of, 151; irrita- 
tion of, 62; origin of, 46. 



Blastoderm, 32. 

Blastopore, 43. 

Bleeding in eclampsia, 344. 

Blood changes in pregnancy, 63; diseases 
of, in pregnancy, 63; foetal, 41; in puer- 
perlum, 210; of now-born, 41; toxicity 
of eclamptic, 338. 

Blood vessels, origin of, 41; pelvic, 13; 
changes in womb during pregnancy, 62. 

Blunt hook, 274. 

Body of Balbiani, 25. 

Bones, fracture of, 155. 

Bougie for induction of labor, 311. 

Bossi's dilator, 271. 

Bowels, in pregnancy, 62; in puerperlum, 
93. 

Brachycardia, 349. 

Brain changes in eclampsia, 340; origin 
of, 43; traumatism of, 154; at birth, 58. 

Braxton Hicks method of version, 296; 
sign of pregnancy, 68. 

Breasts, anatomy of, 11; absence of, 11; 
care of, 138; anomalies of, 11; caked, 
139; care of, in nursing, 138; changes 
of, in pregnancy, 62; engorgement and 
inflammation of, 139; of new-bom, 143; 
sensations of, in pregnancy, 65. 

Breech presentations, 243, 278; difTerential 
diagnosis of, from face, 245; extraction, 
244; forceps in, 245; time limit in, 245; 
dangers in, 244; manoeuvers to deliver 
head in, 298. 

Bregma presentations. (See Brow.) 

Bright's disease and eclampsia, 336. 

Brow presentations, 236; action of forceps 
in, 238; conversion of, 237; mechanism 
of, 237; permanent rotation back of 
head in, 255. 

Buhl's disease, 157. 

Caesarean section, 303; absolute indica- 
tions for, 307; in case of monsters, 150; 
in pelvic deformity, 308; after ventro 
flxation, 193; in rupture of womb, 308; 
history of, 303; technique of, 304; 
sterilization of woman during, 306; on 
the dying, 303. 

Canal, alimentary, formation of, 46; neu- 
renteric, 43: parturient, 10. 

Caput succedaneum, 15^. 

Carbolized douche, 356. 

Carbon dioxide, 63; cause of labor, 108; 
elimination of by foetus, 146. 

Carcinoma in pregnancy, 235; prevention 
of reproduction In, 192; causing dys- 
tocia, 252: syncytial, 217. 

Cardiac disease in pregnancy, 192. 

Carunculae myrtiformes, 9. 

Carus. curve of, 181. 

Catheterization, 275; in puerperlum, 210; 
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Catheterization (concluded). 
before operations, 287; of uterus to In- 
duce labor, 311. 

Catholic, baptism of children of, 268. 

Causes starting labor, 108. 

Cell, action of chorionic, 42; of decidual, 
51. 

Cellulitis in sepsis, 354. 

Central placenta praevia, 200. 

Cephalic version, 296. 

Cephalotribe, 323. 

Cervix, bimanual dilatation of, 235, 271; 
canal of, in pregnancy, 70; consistency 
of, 12, 70; deep incisions of, 235; dys- 
tocia from faulty position of, 252; dila- 
tation of, 102, 235; bimanual, 272; in- 
strumental, 271; in labor, 10, 102; in 
placenta praevia, 205; in primapara and 
multipara, 99; dilatation of manual, 272; 
incisions of, 235; in puerperium, 134; 
wounds of, 180; rigidity of, 113; short- 
ening of, 60; preparatory to pregnancy, 
60. 99. 

Chamberlain forceps, 280. 

Change in shape of contracting womb, 102. 

Child, acute infectious diseases of, 146; 
amount of milk at each feeding, 168; 
artificial feeding of, 160; asphyxia of, 
146; atelectasis of, 157; bathing of. 96, 
145; baptism of, 267; Buhl's disease of, 
157; bladder and bowels of, 142; blood 
of, 58; breasts of, 143; cachexia of, 171; 
position in bed of. 144; care of, 143; 
changes in circulation of, 141; clothing 
of, 79; colic of. 141; constipation and 
diarrhoea in. 145; digestion of, 145. 161; 
ductus arteriosus of. 141; effect of pois- 
oning of mother on, 149; of eclampsia 
on. 343; erysipelas of, 157; establish- 
ment of breathing in, 142; eyes of, 155; 
failure of digestion, 170; first care of, 
95, 105; foramen ovale of, 142; gain in 
weight of, 59; head of, 55; heart of, 
142; hsemorrhages from navel of, 156; 
in general of, 158; legal status of, 267; 
length of, 55; inanition fever of, 157; 
injuries of. at birth, 154; Jaundice of, 
157; laxatives for, 172; mastitis of, 143; 
mortality of, 164; nursing of, 96. 144; 
ophthalmia of. 155; patent foods for, 
160; premature, 151; powders for, 79; 
sleep of, 144; separation of cord from, 
142; stomach of, 161; syphilis of, 149; 
temperature of, 58, 141; tuberculosis of, 
158; vomiting of, 170; weaning of. 145. 

Chill in puerperal infection, 349; after 
labor. 116. 

Chloasma. 66. 

Chloroform for diagnosis, 87; in eclamp- 
sia, 344; in labor, 93, U4. 

Chorea, 340. 



Chorio-epithelioma, 218. 

Chorda dorsalis, 39. 

Chorion and amnion, 51; cells, 42; dis- 
ease of, 198; formation of, 42; in mul- 
tiple pregnancy, 130; Langham's layer 
of, 42; syncytium and trophoblast of, 
42; villi of, 42. 

Chromosomes, 32. 

Cilia of ovaries, 24; of tubes, 24; of 
womb, 12. 

Circular laceration of cervix, 189. 

Circulation in chorion, 43; in embryo, 
41; in placenta, 42; in new-born, 146. 

Circumcision, 144. 

Cleidotomy, 325. 

Clitoris, 8. 

Cloaca, 46. 

Clothing during pregnancy, 76; of child, 
150. 

Cocaine anaesthesia, 262. 

Coffin births, 269. 

Cohn's method of inducing labor, 311. 

Coiling of the cord, 207. 

Coitus, 27; during pregnancy, 76. 

Collapse in labor, 250. 

Colostrum. 136. 

Concealed haemorrhage, 331. 

Conception, after change of life, 22; date 
of. 97; means of preventing, 260; rules 
for avoiding. 261; time best for, 29; 
soon after delivery, 136. 

Confinement, date of, 98. 

Conjugate, diagonal, 5; vera, estimate of, 
86; by the pelvimeter, 83; anatomical, 
6; Baudelocque (see Ewtemal); diag- 
onal and true, 85; external, 84. 

Conjugation, sexual, 48. 

Constipation, cause of fever, 136; in preg- 
nancy, 62; in puerperium, 93; of the 
new-born, 144. 

Contracted pelvis, abortion in, 312; avoid- 
ance of conception in, 233; Caesarean 
section in, 307; classification of, 223; 
cranioclasm in. 326; definition of. 221; 
diet in. 258; diagnosis of. 223; em- 
bryotomy in, 326; forceps in, 326; fre- 
quency of, 221; indications for opera- 
tion in, 307;. inspection of pelvis for, 
228; marriage and. 233; mechanism of 
labor in, 223; Mttller's test of, 88; pa- 
ternal head in. 222; pelvimetry in. 223; 
pendulous abdomen in, 222; Perret'a 
test of, 88; prolapse of cord in, 249; 
Prochownik's diet in, 258; statistics of 
labor in. 221; treatment of labor in, 
233; version in. 296; Walcher position 
in, 223. 

Contraction, center for womb, 102; hour 
glass of womb, 187; painless, 68; uter- 
ine, 111; intermittent, 68; in third 
stage, 117; ring, 187. 
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Conversion of brow and face, 237. 

Convulsions in eclampsia, 344; accouche- 
ment forc6 in, 343; albumin in. 340. 

Cord, bleeding from, 157; coiling of, 207; 
in multiple pregnancy, 130; knots of. 53; 
first dressing of, 143; management of, 
in breech, 245; separation of, 142; 
strength of, 54; tying of, 106. 

Coronal suture, 58. 

Corpus albicans 25; luteum, 24. 

Corrosive sublimate, 356. 

Corsets, 76. 

Cow's milk, comparison with human, 167; 
composition of, 163. 

Cranioclast, 323. 

Craniotomy, 321. 

Cravings for food, 77. 

Cr6d6'8 method for placenta, 117. 

Criminal abortion, 315. 

Crochet, 322. 

Curve of Cams, 5, 175. 

Curettage in abortion, 314; in puerperal 
infection. 356; in sepsis, 348. 

Cystitis, 62. 

Cysts complicating pregnancy, 252. 

Death of foetus, 149, 318; of mother dur- 
ing labor, 208; during puerperlum, 219. 

Decapitation, 322. 

Decidua, developed extrauterine, 328; dis- 
eases of, 198; origin of, 51; reflexa and 
serotina, 42; regeneration of, 135; syph- 
ilis of, 199; vera, 42. 

Deciduoma malin, 217. 

Delivery, normal, 99; postpartum, 303. 

Descent, of head, 125; of shoulders, 129; 
in breech, 245; in brow and face 236; in 
vertex, 125. 

Deutoplasm, 25. 

Development, of allantoise, 35; of amnion. 
35; of chorion, 36; of fcetus, 31; of 
hjrmen, 9; of ovaries, 49; of pelvis. 
229; of placenta, 42; of uterus and 
tubes, 45; of vagina and vulva, 46. 

Diabetes. 193. 

Diagnosis, of death of foetus, 149; differ- 
ential, of pregnancy, 63, 74; of sex. 91. 

Diameters, of head. 55; nqmenclature of, 
6; of pelvis, 5. 

Differentiation of tissue, 49. 

Diet, symptoms of wrong, in child. 170. 

Dilatation, of cervix in labor, 102; arti- 
ficial, 271; in eclampsia, 342. 

Discus proligerus, 16. 

Diseases of pregnancy, 191; of puerpe- 
rlum, 134. 

Disinfection of hands, 82; of vulva, 82. 

Doremus's ureameter, 340. 

Douche, intrauterine, 247: vaginal. 275; 
in sepsis, 356; prophylactic, 347. 

Dry labor, 112. 



Ducts lactiferous, 11; of Mttller, 45; 
Wolffian, 40. 

Ductus arteriosus and venosus, 142. 

Dtihrssen'^ incisions of cervix, 235: 
vaginal section, 308. 

Duncan's mechanism of placenta, 108. 

Duration of pregnancy, 97. 

Dwarf pelvis. 226. 

Dyspnoea in pregnancy, 63. 

Dystocia, Bandl's ring in, 187; classifica- 
tion of, 220; deformed pelvis and, 221; 
due to extrauterine pregnancy, 330; to 
tumors of birth canal, 252; to uterine 
displacements, 1^3; to ventro fixation, 
193. 

Dysurea, 62. 

Ectoderm, tissues from, 39. 

Ectopic gestation. (See EittrauteHne.) 

Eclampsia, 335. 

Edebold's operation, 343. 

Elderly primipara, 194. 

Embolism, 219. 

Embryo, development of, 31; nourish- 
ment of, 36. 

Embryonic area, 36. 

Embryotomy, 319. 

Emesis. (See Vomiting.) 

Endocarditis in sepsis, 354. 

Endometritis, cause of abortion, 313; in 
pregnancy. 62; puerperal, 360. 

Endometrium during puerperlum, 133; 
structure of, 12. 

Engagement in breech, 245; in brow and 
face, 238; in vertex, 125. 

Entoderm, 39. 

Enteroclysis, 277. 

Entrance of air into veins, 278. 

Epiphyses, traumatism to, 155. 

Episiotomy, 273. 

Ergot, 204; in abortion, 314; in postpar- 
tum haemorrhage, 213; in subinvolution, 
209; in sepsis, 357. 

Estimation of date of confinement, 98. 

Evisceration, 325. 

Examination, preliminary, 78; vaginal, 
during labor. 83. 

Exanthemata. 191. 

Exercise . during pregnancy, 76. 

Excision of veins, 360. 

Exostosis, 220. 

Expression of placenta, 117. 

Expulsion in breech, 245; in face 241; in 
vertex, 128. 

Extension of head. 128. 

External genital organs, 8. 

External rotation in breech, 244; in face, 
242: in vertex, 128 

External version, 294. 

Extraction, in breech, 278; indications for. 
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Extraction (concluded). 

278; Mauriceau's and Prag's manceuvers 

for, 298. 
Extrauterine pregnancy, anatomy of, 327; 

and intrauterine, 327; attachment of 

ovum in, 329; classification of, 132; 

causes of, 328; fate of foetus in, 328; 

symptoms of, 330; types of, 328. 

Face presentations, 239. 

Facial paralysis after forceps, 154. 

Faeces of child, 142, 170. 

Fallopian tubes, 14; position during preg- 
nancy, 235. 

False labor, 112. 

Fat, in infant's stools, 170; simulating 
pregnancy, 74. 

Fecundation, 29. 

Female, pronucleus, 31; sexual modifi- 
cation of, 3. 

Fever, inanition, 157; in eclampsia, 334; 
in labor, 103; in puerperium, 136; non- 
septic, 136; septic, 252. 

Fibroid of womb, 252. 

Fillet, 274. 

Fimbria ovarica, 14. 

Flat pelvis, 227. 

Flexion, in breech, 244; in face and brow, 
239; in vertex, 118, 125. 

Foetal circulation, 39; abnormalities of, 
248; at full term, 65; circulation of, 
142; digestion of, 161; dystocia, 221; 
elipse, 57, 98; estimation of age of, 55; 
habitus and lie of, 206; head of, 55; 
heart beat, 70; heart-sounds in as- 
phyxia, 112; lanugo, 54; length of, 54; 
maceration of, 150; meconium of, 142; 
movements of, 206; position of, 8; pres- 
entation of, 11; pressure mark on 
head of, 154; results from death of, 149; 
signs of danger to, 112; size by months, 
54; syphilis of, 194; temperature of, 58; 
weight of, 54. 

Fontanelles, 58. 

Foot presentation. (See Breech.) 

Foramen ovale, 142. 

Forceps, application of, 288; in breech, 
284; in occipito-posterior positions, 292; 
axis-traction, 282; . Chamberlain's, 280; 
compared to version, 293; compared to 
ssnnphyseotomy, 326; indications for, 
285; Injuries to child by, 154; in ma- 
ternal heart disease, 295; history of, 
280; Injury to mother by. 288; rules in 
the application of, 290; slipping of, 288. 

Forces of labor, 112. 

Fourchette, 180. 

Fractures of bones at birth, 154. 

Freezing point of blood, 338. 

Frontal suture, 58. 

Funic souffle, 72. 



Funnel pelvis, 227. 

Galactagogues, 160. 

Galactorrhoea, 160. 

Genetic restriction, law of, 38. 

Gill clefts and arches, 48. 

Glands of Bartholin, 8; mammary, 11. 

Glycerine to induce labor, 310. 

Glycosurea, 192. 

Gonococcus and gonorrhoea, 155, 196; in 
ophthalmia, 196; in infection, 348; re- 
lationship to ectopic, 327. 

Goodell's dilator, 271. 

Graafian follicle, 15, 23. 

Gravitation causing presentation, 121. 

Great fontanelle, 58. 

Grip, fundal, umbilical and pelvic, 89. 

Hsematoma of head, 155; of mother, 328. 

Haemophylia, 211. 

Haemorrhage, accidental, 205; causes pre- 
venting, 62, 212; concealed, 205, 212; due 
to inversion, 190; placenta praevla, 201, 
210; premature separation of placenta, 
205; retention of placenta, 52; during 
puerperium, 210; ergot in, 213; in 
abortion, 312; postpartum, 210; uterine 
douche in, 274; unavoidable, 200; um- 
bilical, 156. 

Haemorrhoids, 62. 

Hand disinfection, 82. 

Harris' method of dilation, 272. 

Head, foetal, 58; changes in shape of, 125; 
diameters of, 55; estimation of the size 
of, 88; manual extraction of, 277; ex- 
traction of, in breech, 298; scalp tumors 
of, 155; injuries to, 154; support of, at 
birth, 177. 

Headache in eclampsia, 340. 

Heart, diseases of, in pregnancy, 192; 
foetal, 41; hypertrophy of, 63. 

Hebotomy, 302. 

Hegar's sign, 70. 

Heredity, 48. 

Hermaphroditism, 151. 

Hick's sign of pregnancy, 68. 

Hook, 274. 

Hour glass contraction, 117, 187. 

Hydraemia, 63. 

Hydramnios, acute, 199; in twins, 131. 

Hydrocephalus, craniotomy iu, 150; ver- 
sion in, 249. 

Hymen, absence of injury to, 251; atresia 
of, 9; injuries to, 183. 

Hyperemesis, 333. 

Hyipertrophy during pregnancy, 98. 

Hypodermoclysis, 277. 

Hysterectomy, in infection, 359; in ectopic, 
329; in rupture, 189; total, 306. 

Hysteria, cause of nausea, 334; in preg- 
nancy, 63. 
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Icterus, 334. 

Imagined pregnancy, 74. 

Implantation of ovum, 42. 

Impregnation artificial, 260. 

Inclination of pelvis, 4. 

Inclined planes, 7. 

Incubators, 152. 

Inertia uteri, 249. 

Infantile pelvis, 226. 

Infectious-diseases and pregnancy, 349. 

Inferior strait, 6; measurements of, 6. 

Infusions into veins, 278. 

Injuries to child at birth, 154; to birth 

canal (see Lacerations). 
Innominate bone, 5. 
Insanity, 215. 
Insufflation of lungs, 146. 
Interglandular tissue of womb, 12. 
Intermittent contractions of womb. (See 

Braxton Hicks.) 
Internal generative organs, 14. 
Internal rotation, cause of, 125; in breech, 

244; in brow, 238; in face, 242; in 

vertex, 125. 
Internal secretion of ovaries, 20. 
Internal version, 294; genitals, 12. 
Intrauterine douche, 356; in postpartum, 

213. 
Inversion of womb, 190. 
Involution of womb, 135. 
Ischio-pubiotomy, 302. 
Iodine in sepsis, 357. 

Joints of pelvis, 3; mobility of, during 

pregnancy, 4, 62. 
Justo major and minor pelvis, 226, 228. 

Kidney, in eclampsia, 338; of pregnancy, 
209; origin of, 45; decapsulization, 343. 
Knots of umbilical cord, 52, 207. 
Krause's method of inducing labor, 311. 
Kypho-scollotic pelvis, 233. 
Kyphosis, 232. 

Labium, major and minor, 8. 

Labor, abdominal contractions during, 113; 
action of forces of, 112; anaesthesis dur- 
ing, 93; asepsis during, 82; bed, 95; 
calculating date of, 98; caput in, 155; 
cause of, 105; changes in arterial ten- 
sion, HI; in perineum, 126; in respira- 
tion, 114; in vagina, 126; chill after, 
116, 133; clinical course of, 104; col- 
lapse after, 213; complicated by tumors, 
220; by concealed haemorrhage, 213; by 
cervical injuries, 235; by deformity, 228; 
by the foetus, 150; by eclampsia, 342; 
by placenta praevia, 201; by postpartum 
haemorrhage, 210; by premature separa- 
tion of the placenta, 205; by prolapse of 
cord, 249; by rupture of womb, 186; by 



I Labor (concluded). 

transverse presentation, 238; conduct of, 
102; death during, 219; definition of 
normal, 99; delivery of shoulders, 177; 
dilatation of cervix, 102, 113; dry, 112; 
duration of, 110; expression of child, 
276; epislotomy in, 273; ergot in, 213; 
examination in, 83, 95; false, 112; in 
elderly primapara, 194; lacerations in, 
180; mechanism of, in breech, 243; in 
brow, 236; in face, 237; in vertex, 125; 
missed, 110; moulding in, 125; nervous 
influences in, 249; normal, 99, 220; pain- 
ful, 251; painless, 99, HI; pains of, 101, 
110; posture in, 276; precipitate, 251; 
premature, 310; preparation of by pa- 
tient and nurse, 95; by physician, 83; 
prolonged, 212; repair of lacerations of, 
184; room used for, 95; rubber gloves, 
82; stages of, 101, 114; tardy, 251; un- 
conscious, 111. 

Lacerations, 181. 

Lamboid suture, 58. 

Langham's layer, 42. 

Lanugo, 54. 

Laparotomy for infection, 359; for rup- 
ture of womb, 186; for ectopic, 329. 

Lateral curving of spine, 232; of womb, 
123; in breech, 244; placenta praevia, 
200. 

Lavage in sepsis, 356. 

Laxatives in puerperium, 93. 

Leucomaines in eclampsia, 337. 

Life. (See Quickening.) 

Ligaments of uterus, 13; of ovary, 14; 
tension of a danger sign, 188. 

Linea alba. 68. 

Liquor foUiculi, 16, 23. 

Litzmann's obliquity, 242. 

Liver in eclampsia, 334. 

Loci of pelvic axes, 5. 

Lochia, bacteria in, 134, 183; In infection, 
350; suppression of, 350. 

Longings, 77. 

Low implantation of placenta, 200. 

Lutein cells, 16. 

Lymphatics of breast, 12; of uterus, 14; 
of vagina, 350. 

Malaria in child, 146; in puerperium, 136. 

Male pronucleus, 32. 

Mania, 215. 

Manual removal of the placenta, 117, 206. 

Marginal placenta praevia, 200. 

Marking of child. (See Superstitions.) 

Mastitis, 138. 

Maturation of ovum, 29, 31. 

Mauriceau's manoeuver, 298. 

Mechanism of labor, in breech, 243; In 
brow, 127; in face, 237; in contraction, 
222; in monstrosities, 150; In occiplto- 
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Mechanism of Ubor icomciudfd). 
posterior poeitioiis. 233; in transverse, 
246; in vertex, tS: of shoulders, 175. 

Meconium, 142; a sign of danger. 112. 

Melancholia* 216. 

Membrana granulosa, 16. 

Membranes, artificial rupture of. 113, 270; 
adho^nce of. SI; fcetal. 41; in con- 
tracted pelvis. 310; strength of. UL 

Memory, loss of. in eclampsia. 340. 

Menopause. 22. 

Menstruation. 17; age of first, 18; ana- 
tomical changes of. 18, 20; persistent, 
330. 

Mental change during pregnancy. 76; in 
eclampsia, 340; in pregnancy, 63. 

Meseraic vessels. 45. 

Mesoderm, 39. 

Metritis in sepsis. 352. 

Michalis's rhomboid, 84. 

Midwifery, first chair of. 1. 

Milk, cows' and human. 162; leg, 353. 

Miscarriage. (See Abortion.) 

Missed abortion, 310; labor. 110. 

Mittelschmerz. 19. 

Mole blood, 198; hydatiform, 218; uterine, 
218. 

Monstrosities, 150. 

Montgomery's glands. (See Breasts.) 

Morning sikness, 65. 

Mortality of the premature, 151. 

Morbidity temperature. (See A'on septic 
fever.) 

Moulding. 58, 125. 

Mttller's ducts. 45. 

Multiple pregnancy, 75, 130, 149. 

Muscles of womb, 12. 

Myocarditis. (See Heart disease.) 

Myoma complicating labor, 252; section 
for, 307. 

Naegele's obliquity. 241; pelvis, 227. 

Nausea and vomiting in pregnancy, 65; of 
husband, 267. 

Nephritis, in pregnancy 192; in eclampsia, 
343. 

Nerves of uterus, 14; origin of, 44. 

Nervous system in pregnancy, 63. 

Neurenteric canal, 43. 

Neuropore, 43. 

Nipples, anatomy of, 11; diseases of, 130; 
care of, 138. 

Node of Hensen. 40. 

Nomenclature of presentations and posi- 
tions, 119. 

Notochord, 40. 

Nucleus, segmentation, 31. 

Nurse, 80; duties of, 95; wet, 160. 

Nursing, 144. 

Obstetrical bag, 91. 



Occipito-posterior positions, 253. 

CE:dema in eclampsia, 339. 

Omphalo-mesenteric vessels, 41. 

Oophoritis, 332. 

Operations during pregnancy, 197. 

Ophthalmia neonatorum. (See dmorrkan,) 

Osteomalacia, 230. 

Ova^ 22; earliest human, 31; primordial, 
15; number of, 15, 23. 

Ovarian abscess, 14; artery. 14; preg- 
nancy. 329; tumors complicating, ZSS, 

Ovaries, anatomy of, 14; corpus luteum 
of. 16; development of. 50: Graafian 
follicle of. 23; internal secretion of, 30: 
position of. in pregnancy, 62; secretion 
of, 15; relation of. to Wolffian body. 45; 
transplantation of. 20. 

Ovulation during pregnancy, 22; relation- 
ship to menstruation, 19, 24. 

Ovum. 25; its development, 29 to 44; 
double, 130; transit through tube, 327. 

Palfyn's forceps, 181. 

Palpation of foetus, 89. 

Parametritis, 325. 

Partial placenta prsevia, 200. 

Pelvic cavity, 4; cellulitis, 354; floor, 62; 
normal measurements, 6; infection, 354. 

Pelvimetry, external, 83; internal, 85; 
by x-ray, 87. 

Pelvis, anatomy and description of, 3 to 
5; planes of, 5; classiflcation of de- 
formities of, 224; measurements of, 83, 
222; soft parts of, 9; dystocia in over- 
development of sacrum, 233. 

Perforation of uterus, 314; of foetal spine; 
of head, 321. 

Perineum, anatomy of, 9; changes in 
labor, 62; lacerations of, 180; protection 
of, 179, 181; repair of, 184; action of, 
129, 181. 

Peritonitis. (See Sepsis.) 

Peter's ovum, 31. 

Phlebitis. (See Sepsis.) 

Phlebotomy, 344. 

Phlegmasia, alba dolens, 353. 

Phthisis, 191. 

Physometra, 74. 

Pigmentation, 63. 

Placenta, anatomy and description of, 42, 
52; adherent, 117; artificial separation 
of, 117, 273: at full term, 52: bruit, 70; 
changes in eclampsia, 337: diseases of, 
198; delivery of. 106, 116; expression of, 
117; Duncan and Schultz mechanism in, 
108; in extrauterine, 328: multiple, 130; 
praevia, 200: manual removal of, 206; 
raarginate, 200; premature separation of, 
205; retention of, 312; separation of, 
117; transmission through, 43. 52, 192; 
souffle, 70; tuberculosis of, 192. 
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Planes of pelvis, 5, 8. 

Podalic version, 294. 

Polar body, 31. 

Porro's Csesarean section. (See Hection.) 

Positions and presentations, 119. 

Positive signs of pregnancy, 72. 

Postmortem section, 303; delivery, 269. 

Postpartum eclampsia (see Eclampsia); 
haemorrhage, 210. 

Posture in labor, 276. 

Prague manoeuver, 298. 

Precipitate labor. (See JuHto major pelvis.) 

Pregnancy, abdominal, 327; acute infec- 
tious diseases during, 349; acute yellow 
atrophy in, 333; albuminurea in, 336; 
amenorrhoea during. 64; anteflexion of 
womb, 252; auto-intoxication in, 337; 
ballottement in, 68; care of breasts 
during, 136; changes in abdomen in. 
65, 73; in bladder and rectum, 63; in 
blood, 63; in breasts, 65; in broad liga- 
ment, 62; clothing in, 76; coitus during, 
76; color change in membranes during, 
72; constipation in, 93; conditions 
favorable to, 29; cravings and longings 
of, 77; cystitis in, 193; death of fcetus 
In, 149; diabetes in, 192; diagnosis of. 
63, 73, 75; diet in, 76; diseases in, 62; 
displacements of womb in, 67; dis- 
turbance of sight in, 66; duration of. 
97; eclampsia in, 335; emesis in, 333; 
estimation of date of labor in, 102; ex- 
amination during, 78, 92; exercise in, 
76; extrauterine, 328; fibroids and, 235; 
foetal heart in, 70; gonorrhoea and, 196; 
headache in, 340; haemorrhage in, 202; 
heart disease and, 192; insanity in, 215; 
Intermittent contractions in, 68; length 
of, 97; malignant disease and. 192; 
mammae in, 65; maternal changes in. 
60; milk in, 66; morning sickness of. 
65, 77; movements of the child during, 
91; multiple, 75, 130; nervous system 
in, 63; oedema in, 339; pernicious vomit- 
ing of, 333; phthisis and, 191; pigment- 
ation and, 197; pelvic Joints in, 5; 
prevention of, 260; pruritus in, 197: 
pulse in, 66; pyelo-nephritis in, 192; 
renal insufiPiciency of, 338; signs of, 73; 
striae of, 63, 68; surgical operations dur- 
ing, 197; symptoms of, 64; syphilis in, 
194; thyroid gland and, 337; toxaemia 
of, 333; tumors and, 235; urine in, 72, 
340; uterus in, 62; vagina in, 60, 62. 

Premature labor, 192; children, 151; sepa- 
ration of the placenta, 205. 

Preparation of labor, 76. 

Presentation and position, 119; breech, 
279; brow, 237; ear, 242; face, 237; fre- 
quency of the varieties, 121; multiple, 
248; nomenclature of, 120; posterior 



Presentation (concluded). 
parietal, 242; shoulder, 246; transverse, 
247; vertex, 125; persistent posterior of 
vertex, 253. 

Primordial ova, 15, 23. 

Primative streak, 33. 

Prochownick's diet, 258. 

Prolapse of cord, 249; of arm, 243. 

Prolonged labor, 250; pregnancy, 99. 

Pronuclei, 29. 

Propulsion of head, 128. 

Proteids of milk, 162. 

Pruritus, 197. 

Pubis, 3. 

Puerperal infection, 845. 

Puerperium, acetonurea in, 334; after 
pains of, 135; albuminurea in, 209; ana- 
tomical changes of, 135; atrophy of 
womb in, 134; binder In, 208; care of 
womb during, 137; catheterization in, 
275; clinical view of, 133; constipation 
in, 93; cystitis in, 193; death during, 
208; diet in, 135; ergot in, 208; glyco- 
surea in, 192; haemorrhage in, 210; in- 
fection during, 345; insanity in, 215; 
lochia in, 134; management of, 133; 
milk fever in, 349; nursing in, 138; 
phlegmasia alba dolens in, 353; pyelo- 
nephritis in, 209; retention of urine in, 
210; subinvolution in, 208; temperature 
in, 349; tetanus in, 351; urination in. 
93; urine in, 208; uterus during, 134; 
visitors to patient during, 94; vulvar 
toilet during, 134. 

Pyaemia, 353. 

Pyelo-nephritis In pregnancy, 192; in 
puerperium, 209. 

Quadruple pregnancy, 130. 
Quickening, 65, 98. 
Quinine, 191. 
Quintriplets, 131. 

Rachitis, 170, 228. 

Relative indications for operations, 326. 

Relaxation of Joints. 5; of vagina, 62. 

Renal insufficiency, 338. 

Reposition of prolapsed cord, 249. 

Respiration of baby, 141, 146; of woman. 

63. 
Restitution, 128. 
Retention of dead foetus, 318; of placenta, 

312; of urine, 209. 
Retroflexion, cause of abortion, 313; due 

to contraction, 222; of pregnant, 193. 
Rhomboid of Michalis, 84. 
Rima pudendi, 179. 
Ring of Bandl, 11. 
Roederer's obliquity, 236. 
Rotation, 125. 
Ruboer gloves, 82. 
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Rupture, of Graafian follicle, 23; of womb, 
186; of ectopic pregnancy, 329; of scar 
after section, 308; of waters, 113. 

Sacrum, curve of, 5; assimilation of, 231; 
extra segment of, 233. 

Sagital suture and fontanelle, 56. 

Saline solutions, 277. 

Sapraemia, 348. 

Sarcoma, 218. 

Scheele's method of inducing labor, 310. 

Schatts' manoeuver, 237. 

Schultze's method of extrusion, 108; of 
resuscitation, 148. 

Semen, 27. 

Septicaemia, 345. 

S^sis, relationship of lacerations to, 186. 

Sex, determination of, 258; diagnosis of, 
91. 

Serum therapy, 358. 

Sexual intercourse, 76; knowledge, 21. 

Shoulder presentation, 246; delivery of, 
177; mechanism of, 174. 

Show, 101. 

Signs of pregnancy, 64. 

Skull, shape of, 58; depression and frac- 
ture of, 154. 

Slow pulse in puerperium, 133. 

Somatopleura, 34. 

Souffle, 72. 

Spec's ovum, 33. 

Spermatogenesis and spermatozoa, 26. 

Spindle, 32. 

Splanchnopleura, 34. 

Spontaneous version, 245. 

Streptococcus, 138, 348. 

Striae of pregnancy, 63, 68. 

Subinvolution, 208. 

Sudden death, 219. 

Superfoetation and superfecundation, 131. 

Superstitions, 265. 

Surgery during pregnancy, 197. 

Sutures of head, 56; for perineum, 184; 
for womb, 306. 

Symphyseotomy, 298. 

Syncytium, 42, 217. 

Syphilis, 153, 194. 

Tampon, in abortion, 214; in placenta 
praevia, 204; in postpartum haemor- 
rhage, 213; In rupture of the womb, 186; 
in old women; uterine, 270. 

Telegony, 267. 

Temperature In labor, 103; in puer- 
perium, 349. 

Testicle, origin of, 45. 

Termination of pregnancy, 310. 

Tetanic contraction of womb, 251. 

Theca folllculi, 16. 

Third stage of labor, 116. 

Threatened abortion, 314. 



Thrombosis of uterine yessels, 134; of 

leg, 353. 
Thyroid gland, cause of face presentations, 

239; changes in, during pregnancy, 63; 

changes in, in eclampsia, 337. 
Touch. (See Examination.) 
Toxaemia of pregnancy, 333. 
Transfusion in eclampsia, 342; in ectopic, 

332; in postpartum, 277. 
Transplantation of ovaries, 20. 
Transverse presentations, 246; course of 

labor in, 238, 246; version in, 247. 
Trophoblast, 42. 
Tubal pregnancy, 327. 
Tuberculosis, 191. 
Tumors, diagnosis of, 67; fibroid, and 

malignant, 235; of scalp (see Caput). 
Turning. (See Version.) 
Twins, 130; locked, 248. 
Typhoid, 152. 

Umbilical arteries, 207; abnormalities and 
adhesions of, 53; cord, insertion of, 
207; care of, 104; coils, knots and 
loops of, 53; development of, 53; grip, 
89; haemorrhage of, 157; infection of, 
157; laceration of, 207; ligation of, 105; 
length of, 207; prolapse of, 249; rupture 
of, 54; souffle, 72; strangulation of, 
245; torsion of, 207; vesicle, 35. 

Unavoidable haemorrhage, 200. 

Uraemia, 340. 

Urea, 338. 

Ureameter, 340. 

Ureter, compression of, 336. 

Urinary mechanism, 209; disturbances in 
pregnancy, 333; in puerperium, 135, 209. 

Urine, examination of, 340; of child, 142; 
in pregnancy, 192; in puerperium, 135; 
in eclampsia, 340; suppression, 210. 

Uterine inertia, 250. 

Uterus, anatomy of, 12; action of, in 
labor, HI; abnormalities of, 12; ante- 
version of, 12; cancer of, 192; changes 
in cervix of, 60; in size and shape of, 
98, 112; classification of haemorrhages 
from, 210; contraction of, 98, 111. 213; 
hour-glass contraction of, 117; develop- 
ment of, 12, 46; incision of, 304; infec- 
tion of, 359; inertia of, 249; injuries 
to, 197; inversion of, 133; involution of, 
135; lacerations of, 189; myoma of, 235; 
muscle layers of, 12, 63: oblique posi- 
tion of, 123; removal of (see Section); 
retrofiexion of, 193, 252; rupture of, 186; 
sinking of, 98; subinvolution of, 208; 
tetanus of, 251; tumors of, 235; ventro 
fixation of, 193; weight of, 60. 

Vagina, 8; atresia of, 251; changes of, in 
pregnancy, 99; in color during, 72; de- 
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Vagina (concluded). 
velopment of, 46; dlstenslbility of, 8; 
injuries to and lacerations of, 185; pro- 
lapse of, 62; secretion of, 264; sterility 
of, 263. 

Vaginal Csesarean section, 308; douche, 
264; relaxation, 62; secretion, 265. 

Vaginitis, 60, 

Varicose veins, 62. 

Venesection, 344. 

Ventro fixation, 193. 

Veratrum vlride, 342. 

Version, 294; in transverse positions, 247; 
in placenta praevia, 203; spontaneous, 
245; podalic, 296. 

Vertex presentations, 124. 

Villi, chorionic, 42; metastases from, 217. 

Visceral clefts and arches, 46. 

Vision in eclampsia, 340. 

Vitelline membrane, 16. 



Vomiting of pregnancy, 194; pernicious, 

333. 
Vulva, disinfection of, 82; diphtheria of, 

351; injuries to, 185; labia of, 8; cedema 

of, 99, 115; pruritus of, 197. 

Walcher position, 223. 

Weaning, 145, 173. 

Weight, in pregnancy, 62; of fcetus at 

several months, 54; of child at birth, 

55. 
White line. (See Linea alba.) 
Wolffian body and ducts, 40; structure of, 

45. 

X-ray in obstetrics, 87. 
Yelk-sac, 38. 
Zona pellucida, 29. 
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